..(19) 



(12) 



(43) Date of publication: 

06.0&1999 Bulletin 1999/18 

(21) Application nunnber: 98203788.9 

(22) Date of f Ding: 31 .01 .1 997 



EuropSJsches Patentamt 

Elf ropear: Fateri Off 

Office europ^ dcts bi.vots (11) EP 0 913 997 A2 

EUrtOPEAN PATEI^ APPLICATION 

(51) lnta«: H04N 5/765 



(84) 


Designated Contracting States: 


• Kvlntus, Mctiael Francis, Jr. 




DEFRGBIEIT 


92648 Br. :ogri&C6d&x (FR) 






; -Vri' - r/er. KeKii Reynolds 


(30) 


Priority: 02.02.1996 US 11023 P 


^^648 Boulogne-CMex (FR) 




08.04.19961^15035 P 


• Miller, Robert Howard 




16.10.1996 US 28651 P 


92648 Boulogn»C6dex (FR) 


(62) 


Document number(8) of the earlier application(s) In 


(74) Representative: 




accordance with Art 76 EPC: 


Rueiian-Lemonnier, Brigltte et al 




97906469^/0878082 


THOMSON muttimedia, 


(71) 




46 quai A. Gallo 


Applicant 


92648 Boulogne C6dex (FR) 




THOMSON CONSUMER ELECTRONICS, INC. 




Indianapolis, IN 46206 (US) 


Remarks: 


(72) 


Inventors: 


ThisappScationwasfOedon 10-11 - 1998 as a 


divisional application to the appGcation mentioned 


• 


Hortander, Karl Francis 


under INID code 62. 




92648 Boulogne-C^dex (FR) 





(54) Digital video recorder error recovery method 

(57) Ar?i^&*^<^^woper:;iiiigav^^ r 
ratus in one of a digital recordirig mode and an analog 
reoonfing moda The method inM>tve5 recording a dig- 
ital video tit stream in the cfigital recording mode and 
switching to tf^e analog recording mode for recording 
the corresponding analog video signal in response to a 
fault condition. For example, the fault concfitions may 
occur in response to improper copyright information , an 
analog recording mecfia being loaded into the video 



rT.:-- i j'.^ apT^^^ or the digftd video bit streac. i>c;;:v^ 
absent while the video recording apparatus operates in 
the (figital recording mode The fouft ooncfition may be 
indicated to a user and switching to a different mode, 
such as the analog recording mode, may occur in 
response to receiving a user initialed commarxi resporv 
sive to the indicated fault condition. 
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iSfSCrtsSlon 

FIELD OF THE INVENTION 

5 [0001] The irrventkxi invokes syst^ns fa conrminic^^ 
electronic devices, via iriteroonnectk>ns such as digital 

BACKGROUND 

10 [0002] Data bus protocols such as the Consumer Electronics Bus. or CEBus, can be utilized for interconnecting con- 
sunier electronics devices such as television receivers, display devices, video-cassette recordms (VCR), and direct 
broadcast satellite (DBS) receivers. A bus protocol such as the CEBUS provides for communicating both control infor- 
mation and data. CEBus control information is communicated on a **control channel* having a protocol d^ned in Elec- 
tronics Industries Association (EIA) specification I&60. Control information for a particular application can be d^ined 

15 i^'ng a ^;jTn of prnr-rnmnrlng lar^uage krrafm ,^ 
. . JOQ?S} "^ConsuTiiCi electronics devices are tj^CTs'^uis :r>creasiriglyjoomplex ara^ prtr.ide an ever-irtcreashig number of 
features. VVhOecoij^ing these conplex devices together via a data bis niay be ri^^ ~ 
video (AAO system, doing so creates numerous problems. For example, certain features of one device may require 
interaction with one or niore devices coupled to tfie bus. A capability of or^ device may t>e needed to compile a par- 

20 ticutar operation in another device. Confficts between ttie needs of various devices may arise. 
[0004] A specific exannple of an A/V system invohnngcorrplex electronic devices coupM 
that includes a digital VI-IS format pVHS) VCR. such as that being developed by Thomson Consumer Electronics. Inc., 
of Indianapolis. Incfiana. and a DSS® satellrte receiver, manufactured by Thomson Consumer Electronics. Inc. The 
DVHS VCR can record either analog or digital signals. Various checte must occur before a recording can occur. For 

25 exarrple. is the proper type of tape (analog wdigitaQ loaded in the VCR? Is the user enlitied to 
gram: is the copyright status such that recording is perrnrtted arxi has tfie user paid any 

avaOable to tune the desired program at the time a recorcfing is to be made? Is the DSS® unit tuning tiie desired chan- 
nel? In additioa a user must t>e informed. &g., using on-screen display (OSD) messages, regarding the status of each 
device and what operations each device is performing. The complexity of each device and of the interactions involved 
30 creates a need for a robust system and metfxxi tor communicating information t>etween interconnected electronics 
devices. 

SUMMARY OF THE IfWENTION 

^ ... 'fH!^] Tiio invention reskse:^, in psil, ii i le^cg^izins the described problems anc^, ir: part in providng a systftT; r t^^^ 

method for solving these problemsw Generally, the present invention defffies a method for operating a video reoonfing '-'^ 
apparatus in one cl a digital recording rnode and an analog recording rixxia Partial ^: 
ing eittier a digital video bit stream for recorcfing in the digital recorcfing mode or a corresponcfing analog video signal 
for recording in the analog recording rrxxle. recorcfing ttie cfigital video bit stream in the cfigrtal recording nvxfo; and 

40 switching to ttie analog recording rnode for recording the corresponding analog videos^ 
drtion. 

[0006] In accordance with anottier aspect of the present invention the digital video bit stream indi^ 
mation and the step of switching to the analog recording mode occurs in response to the copyrigfit inform a tion. 
[0007] In accordance witti another aspect of the present invention switching to the analog recorcfing nrxxJe occurs in 
46 response to an arialog recording mecfia being loaded irito the video recording apparatuSw 

[0008] In accordance with another aspect of tfie present invention switching to the analog recording mode occurs in 
response to the cfigital video bit stream being abeeritwfiile the victeorea)rdirig apparatus C)perates 
ing model 

[0009] In accordance with still another aspect of ttie present invention, the mettiod also comprises indicating the fault 
50 condition to a user and the step of switching to the analog recording mode occurs in response to receiving a user initi- 
ated command responsive to the indicated fault condition. Further, the mettiod also comprises canceling ttie digital 
recorcfing in response to receiving a user initiated command responsive to said incficated fault concfition. 
[0010] In accordance witii still another aspect of the present invention, the recording apparatus is initialized to operate 
in a delay operating mode in response to a predetermined event for a second program and the recording apparatus pre- 
ss empts ttie recording of a first program to record ttie second program. 

[0011] In accordance witti yet anottier aspect of the presertt invention, a nfiettiod of error reo 
apparatus capable of recc>rding in orie of a digital recorcfing nriode and an analog recc)^ 

the video recording apparatus to operate in a delay operating mode, receiving eittier a cfigital video bit stream for record- 
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' lag' in the digital recording mode or a con'esponcSng analog video signal for reccirc^ in.the °m\OQ- repordins mode, 
recording :^^e d^ital video bit stream In the digital recording nrxxJe In respa^ to first copyrig:!^: ^fiferTT^tion received 
from an electronic program guide, and switching to the analog recording mode for recording the corresponding analog 
video signal In response to second copyright information received In the digital video bit ^eam. 
5 [0Q12] In accordance with yet another aspect of the present Invention, the analog video signal and digital video t>it 
stream are received from a recover and the method also conprros disablirYg the generation of the digital video bit 
stream so the recording apparatus only receives said corresponding analog video signal. Recording may be canceled 
in respor^ to a user's Indicatian that an analog recording is not desired 

[001 3] In accordance with yet another aspect of the present Invention, the method also comprises indicating to a user 
10 tf^ the event programmed in the delay operating mode may not be recorded because the first copyright information is 
not available or that because the video recordirig apparatus is presently operating in a pte 

[001 4] In accordance with yet another aspect of the present Invention, a method of operating a video recording appa- 
ratus in one of a digital reconfing mode and an analog recorcfing mode conprises receiving either a digital video bit 
stream for recorcGng in the digital recording mode or a corresponding analog video signal for recorcfing in the analog 
IS recording nrxxto, selecting the digital recording mode, detecting a no-fault condition or a fault condition of the "ideo 
rcoordi^^^a'>■?2:^,1■,•s, recording ft e digitei 

dition, arKJ switching from the digital recording mode to the analog recorcSing mode for recording the corresponding ana- ^ 
log video signal In response to fhe fault condition. 

20 BRIEF DESCRIPTION OF THE DRAWING 

[0015] The inventfon may be better understood by referring to the enclosed drawing In which: 

Figures 1 -3 show. In block diagram form, several etrtodiments of systems constructed In accordance with prind- 
25 pies of the invention; 

Figures 4-7 show, in block diagram form, various communication operations oocum'ng between devices included in 
tfie systems shown in Rgures 1-3; and 

Figures 8-16 sIkiw. in flowchart form, the operation of systen^ shown in Figures 1-3. 
30 DETAILED DESCRIFTION 

[001 6] Figure 1 shows a system Interfadng multiple electronic devices including D-VHS VCR 100. DSS unit 1 70, TV 

130. another A/y device 150. antervia 140 for receiving txoadcast signals, remote control 160 for providing a user Inter- ;^ 
face to DSS unit 170. satellrte dish antenna 190 for receiving DSS signals, and RF modulator 120. VCR 100 include: 1 

35 pJay/i-eca-d otrc^stry 101 which receives signalsto^bc* :'.^c;cii ^rrri ^Jrr»:;-•ivoma processor IOC. C^rcslr^r 101 6uipu6 " '^^^ ^ - ^ v v''V:^-'» ^ 
stgrialsduring playl>ack to lurna/chronria processor 103. Processor 103 ato indudes swi^ 
ing playt>ack mode and during othernrKxfes as showa VCR 100 also includes tuner 113 for tuning a desired charviel 
from the signal produced by antenna 140 and line inputs 111 and 1 12 for receiving composite televisfon signals from 
other A/V device 150 and line output 171 of DSS unit 170. respectively. Line output 107 of VCR 100 provides a com- 

40 posite television signal output to line Input 132 of TV 130. Digital I/O to VCR 100 is provided via digital Interface 110. 
On saeen display (OSD) generator 105 produces signals representing user interface In formatioa such as messages 
arKlstatusinfornriation, that can be coupled to TV 130 via switch 109 for display. 104. 109, and 114 pro- 

vide for routing signals as need for each of the operating nrxxJes of VCR 1 00. 

[0017] Also included in VCR 100 is control microprocessor OiP) 108 which is coupled to and controls functions within 
45 VCR 100, such as tuner 113. play/lrecord unit 101 and the luma/chroma processors, via a bus internal VCR 100 (not 
shown in Rgire 1). Control 108 also controls the communication of control information to DSS unit 170 via digital 
I/O port 110. Digital A/V data is also communicated between VCR 100 and digital data port 172 of DSS unit 170. For 
example, programs received by DSS unit 1 70 can t>e recorded In digital form in response to a user requesting a digital 
recording by DSS urnt 1 70 providing digital data for the program to VCR 1 00. Display of a digitally recorded program is 
so accomplished during playback in VCR 100 by cot¥>ling the (figital data produced by VCR 100 to port 172 of DSS xsvit 
170 which proceeds to process the digital data and produce a composite television signal suitable for coupling to TV 
130. 

[0018] In addition to the features already deserved. DSS unit 170 includes tuner 178 for tuning a particular signal 
from the signals received by dish antenna 1 90. TTte output of tuner 1 78 is coupled to signal processing unit 1 74 which 
55 digitally processes the program signal arxJ produces a variety of telev^ion signals. First, an S-video signal is produced 
and coupled to line output 173 which s coupled to line input 133 of TV 130. DSS unit 170 also produces a composite 
television signal which, as mentioned atxjve. is coupled to VCR 100 via line output 171 of DSS 170. Remote control 
receiver 1 76 receives s^nals. such as infrared (IR) or RF signals from wireless renrvjte 1 60. The remote corrtrol signals 
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preside a user inierfsco perrratting a user to control DSS umt ITO. AIthough not shown in Fi^re 1 , user interlaces such 
as renxTte control 1 60 couUn^^yalcc be prcvktedfo^ " 
[001 9] Also included in DSS unit 1 70 Is control 1 75 wNch Is shown connected to various features of DSS unit 1 70 
via a control bus. Mkroprocessor 1 75 produces OSD data for provtdng a visible dte^ 
5 information similarty to that produced by OSD generator 105 of VCR 100. Microprocessor 175 also controls features of 
DSS unit 170, including (figital \K) port 172. in a sintilar nnanner to that descrtoed atxive in regard to VCR 100. In par- 
ticular, as s explained in more detail below, control infor ma tion communicated between VCR 100 and DSS unit 170 
may include user int^ce information, such as OSD data, infonmation regarding events scheduled In each device, and 
availability of resources. 

10 [0020] The communication of such information allows either VCR 100 or DSS unit to check the status of the other 
device, obtain information regarding events scheduled in the other device, check for conflicts between events scheduled 
in DSS unit 170 and VCR 100 (for example, viewing of one program is scheduled in DSS unit 170 while programming 
of a different program is scheduled in VCR 1 00), and determine whether errors exist in the other device (e.g., an analog 
tape Is loaded in VCR 1 00 when a digital recording is supposed to occur). Because either device can obtain such infor- 

75 matton from the other, either device can deterrn'ne exc^k^n ccr^d^tions 0-^. conflicts and errors) and can maintain a ^ . - 

y logof sxctiptionconcStionstha!e<reif?rc»>^ '"^^ 
to inform the user of the status of the system. 

[0021 ] In addition, one device can modify operations scheduled in another device that may involve an error or conf Bet 
in an effort to achie^ the object of the original operation. For example, ^sume a user requests a digital recording, but 

20 loacte an analog tape rather tfian a cfigital tape. Control processor 108 in VCR 100 wQI detect the error. However, control 
processor 175 in DSS unit 1 70 could also check ttie status of VCR 100 by sencfing appropriate convnands to VCR 100 
via the digital bus interface comprising digital I/O units 110 and 172. DSS unit 172 would then rec^ve status infcxma- 
tion, could evaluate the infonrnationarKj detect ttm error, arid could proceed to servJ appropriate con^^ 100 
to modify the digital record operation to an analog record operatton. .Thus, while tfie user would not obtain a digital 

2S rea)r(fing as desired, at least the user woukJ have a recordirigcl the program, thereby achim^ 

inal object of the operation. Arecord of all such nv)dificatk>ns of operations that occur in one. or both, devices could be 
maintained in one device and could be presented to a user, for example, in an OSD display, to inform the user of the 
changes. 

[0022] Figures 2 and 3 shew variations of the system shewn in Figure 1 . More specifically. Figure 2 shows the manner 
30 in which the system would be connected if TV 130 has only one line input rather than two as in Figure 1. In Figure 2. 
rattier than signals from DSS unit 170 being provided directly to TV 130 via line output 173 as in Figure 1, the system 
in Figure 2 couples the output of DSS unit 1 70 to line input 1 32 of TV 130 via line output 1 71 of DSS unit 1 70 and Gne 
input 111. switch 109. and line output 107 of TV 130. Other aspects of Rgure 2 are sut)stantially the same as in Figure 
1 arvl win not be descrft>ed again. . . 

35 [0023J • fnRgiffe 3, TV 150 t^^v only a antenna input and no coi7ei>c -^^^ -'''.'-^'r^^ 

unit 170 in Rgure 3 is routed to the antenna input of TV 130 va switch 177 of DSS unit 170 and RF modulator 120. 
Other aspects of the system shown in Figure 3 are sut>stantially the same as in Figures 1 and 2 and will not be 
descrit>ed agaia 

[0024] Another aspect of the system shown in Rgure 1 involves security issues such as tfiose involving operations 
40 requiring a password. For example, before purchase of a pay-per-view event is permitted, it may be necessary to enter 
a password. Similarty, a password may be needed t}efore viewing of programs with certain ratings is penrvtted. f^- 
mally, a password for such operations would be entered in the DSS unit However, recording a pay-per-view event or 
recordng an event having a rating that is restricted also requires checking a password. That is, when a user requests 
recorcfing of a program, VCR 100 sends a request to DSS unit 170 to schedule tuning of the correct program at tfiecor- 
45 recttima The request causes DSS unit 170 to check auttiorizationinfarnalions^ 
for the particular operatfon. 

[0025] As explained in nme detail k)ek]w, the system shown in Figure 1 provides fo^ 

device attempting to access Instance variables" (IV), ag., VCR 100 atterrpting to schedule an event in DSS unit 170. 
Provisions of known systems, such as the CEBus control channel protocol, do not adeq^ 

50 configurable security or devfoes that require a user to input a password when security author^atfon is required. The 
system and method descrit)ed herein ertfiances security t>ecau&e passwords are not trarismrtted over a bus such as the 
CEBus. In additioa nuttiple devices such as VCR 1 00 and DSS unit 1 70 do not all have to know the password or words. 
Also, multiple passwonJs having dfffererit security levels associated wither Timers within a 

device are not needed and. in particular, a requesting devk:e can take as long as necessary to generate a password. 

55 thus supporting user inputted passworcte. The exemplary password validatfon system includes an authentk:atk)n fea- 
ture that is implemented using the GE Encryption and Authentication Algorithm Versfon II as documented in EIA IS-60.4 
Part 6 entitled *'Applicatk)n Layer Specifk;atkxi Appendix A". 

[0026] As an example of password validatfon, consider a bus such as the CEBus. Three scenarios are possible for 
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* executing operatk>nsthat may require passwwdvalk^^ 
i.e.. Implicit Jnvoke, ExpRcftJnvoke. CorxJiiioratJnvoke, or Explicit_Relry. As shown In Rgire 4, a nomnal rcqitcst Is . . 

transmitted from a Node A to a Node B. Node B then determines that none of the operations in the request require a 
passuvord. Thus, Node B will execute the request. 

s [0027] The second scenario is a normal request (Implicttjnvoke. Explicft_lnvoke Condrtionat_tnvoke. or 
ExpGcrt.Retry) that requires a password. As shown in Figure 5, a normal request is transmitted from Node A to Node 
B. Node B determines that a password is required to execute part of the request Node B returns a CAL error to Node 
A indicating that access to a secure instance variable (l\0 was denied to Node A. prompt the user for 

a password comprising, for example, from one to 18 characters (bytes). Any of the 18 t^tes not entered wiD be set to 

10 zera Node A then re-sends any operations that are necessary as an Authenticate Invoke packet using the above-men- 
tioned authentication featura In this packet, the message text is the operations required, the Authentication Key is the 
password, the Authentication Key ID is 0. and the Authentication Algorithm ID is 3. The packet may optionally be 
encrypted. Node A then transmits the Authenticate Invoke packet to Node B. Node B receives the request and checks 
validation using its known password(s) as the Authentication Key to the authenticati^ 

15 security levels wrthdifferem passwords for each lofel, the validation 

. . 4hcte.€^5^r::r);t>'^<?nxOurtfl :^ • o 

cation Layer know which level of security was successful. If the Authenticate Invoke pack^ passes validation. Node B 
performs the operations and the Application Layer will check to see if the appropriate secu-ity level is now met If vafi- 
dation is successful but the security levels not high enough to perform the operations, then Node B will return a CAL 

20 error that indicates access to a secured IV was defied. If the Authenticate Invoke packet faOs validation for all known 
passwords. Node B sends a Reject Packet with a reject code of Raited_Authentication (33h). 
[0028] A third scenario occurs when a CEBus authenticate request (Authenticate_lrT^Jnv^ 
Authenticate_Cond_lnv, or Authenticate_Exp_Retry) packet is transmitted from Node A to Node B as shown in Figure 
6. In this scenaria Node A generates an authenticate request packet using the authentication algorithm with tfie 

25 Authentication Key being the password, the Authentication Key ID being 0. and the Authentk»tk>n Algorithm ID being 
3. The pack^ may optk>nally k>e encrypted. Node B receives the request and checks vafidation using its known pass- 
word(s) as the Authentication Key to the authentication algorithia If Node B has several security levels with different 
passwords for each level, the validation will t>e checked using each password (starting with the kiwest security toveQ 
until validation is successful or all known passwords are tried, the MT layer will let the AppOcatkm Layer Ioktw which 

30 level of security was successful. If the request passes validatk>n, the request wiD be executed and the Application Layer 
wiQ check if the appropriate security level is new met If vafidation is successful but the secu^ 
toperibrmthe operBtion(s). then Node Bwill retum a CAL error indicating that access to a secured IV was denied. If 
the request faSs validation for all known passwords, a Reject packet with the reject code F^Ted_Authentk:ation (33h) will 

be sent from Node B to Node A. ^us-c^ 
^r-X3j r^^pas^^^^r^ exists at either nod6.^passmrd of 18 zeros WiD be used, f.^^^ • ' 

to generate the password or use a password stored in rnenK>ry. Node B nrijst han^ 
use the defaidt password. 

[0030] A specific example will now t>e explained in reference to the interface between VCR 1 00 and DSS unit 1 70 in 
Rgures 1 -3. A sinplif ied version of the interface is depk;ted in Figures 7A through 7E. In Rgure 7A, a user enters a timer 

40 evem into VCR 100 which requires the same everrt to exist on DSS unit 170. VCR 100 sencte an E3^k^ 

unit 170 to aeate a timer event in DSS unit 170. DSS unit 170 d^emnnes that the timer event requires a password 
because the event exceeds a spending limit irnposed on pay-per-view purchases, or exceeds a ratirig level, or the event 
is too far in the futura As shown in Figure 7B, DSS unit 1 70 sends a CAL Error Result to VCR 1 00 indk^ati 
to a secured IV was denied. VCR 100 prompts the user for a password and uses the entered password to create an 

45 Authenticate Explk^H Invoke packet VCR 100 then sencte the Authentkate ExpOcrt Invoke pack^ to DSS unit 170 as 
shown in Figure 7C. DSS unit 1 70 receives the Authenticate Invoke packet and valkJates it using the DSS unit* s pass- 
word(s). If the Authentk»te Invoke passes vafidation and the security level is high enough to perform the operation, the 
timer event is successfully scheduled with DSS i0iit 1 70. As in Figure 7D. DSS unit 1 70 sends a Result packet to VCR 
100 with a COMPLETED TOKEN (FEh). If the Authenticate Invoke passes validation and the security level is not high 

50 enough to peribrm the operatioa the tinier event is not scheduled with DSS unit 170. Inthiscase, DSS unit 170 sends 
a Result packet to the VCR with a ERROR TOKEN (FDh) and an eno code indksting that access to a secured IV was 
denied. If the Authenticate Response fails validatkm for all passwords of DSS imit 1 70, the timer event is not scheduled 
with DSS unit 170 and DSS unit 170 sends a Reject packet to VCR 100 with a reject code of Failed.Authentk^atkm 
(33h) as shown in F^ure 7E. 

55 [0031] Adetailed description of an enibodimertiiTplenienting an int^^ 

features follows. In additnn to explanatory text, the following description provides CAL language (common applicatk>n 
language) instructbns that, for one skflled in the art deariy define an exemplary embodiment of the above<iescrft>ed 
system. As a further aid to understanding the fblkiwing description, Figures 8 through 16 provide fkMvcharts illustrating 
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t^i^ system and methods descnl>ed'bdm^ 

[0032] The DVHS - VCR being develcped by Thoms&^ : Cc^i:mer Electronics, Inc. has a standard AA^ Input A/V IN, 
as well as the simplified Digital AN Bus, DAV. This allows the DVHS- VCR to record and play k>ack either standard ana- 
log or digital video and auda The DAV bus uses a PI 394 physical layer to serxi the digital bit stream. The CEBus uses 
5 a single ended common collector physical layer arxJ the IS-60 communication protocol. 

[0033] The analog input , AA/ IN, aOows the user to monitor the DSS video from the VCR. This capability also allows 
the VCR to record the analog video and audio signal. The VCR has a default reoorcfing mode determined by an external 
switch located on the DVHS-VCR. The user pr^ence setup and VCR nr^edia determine the recording rrKxle on event 
by event basis. 

10 [0034] The prograrrtmedtirnereveminfbrnriation shares inforrnation necessary 

and DVHS-VCR. This includes, among other thin^ time, date, program duration, recorcBng mode (analog or cfigital) 
and frequency of the timer program event 

[0035] The DVHS-VCR play back is recording dependent The VIHS play back occurs in a conventional VHS tape dis- 
play system. Digital play back involves sending a digital bit stream to the DSS for decocfing and display. There are four 

i€ nfi^rts to send the DSS audio and video to the TV. An S-Video TV is connected di e^ 

IV with only t)neAA^ input us6stho[>VHS-VCRoutpi4v:>^^^^ * ' 

The TV RF input can receive the DSS RF modulator output. Rnally. a TV can receive and send a DAV bitstream. 
[0036] The DVHS includes a CEBus application layer comprising seven CEBus contexts. All CEBus devices must 
contain the Universal C(xitext The^W Tuner, User trrterface, A/V (Data Chan- 

20 neQ, Receiver Control, ad Time Context. The DSS3 contains the Tuner, User Interface, AA/ (Data Chanr^, Receiver 
Control, and Time Context. 

[0037] Specific operational rules governing the playt>ack arKi recording functions of the DSS - DVHS interface are 
described first 

[0038] The next section descrft)es the DSS arxJ VCR interaction necessary to schedirie and carry out a pre-scheduled 
25 Program Timer Event from the VCR User Interfeca The program timer reconfing event requires three separate func- 
tions: (1 ) Resource vertfication: (2) Password validation; (3) Copy Protection; (4) Error or conf Bet resolution; and (5) Ihe 
record event. 

[0039] In the case of establishing a DSS scheduled programmed event from the VCR, ttte VCR nrust retam the event 
and wart for the DSS to initiate the recording. The VCR can add or delete program event information in the DSS. The 
30 VCR may not remotely nvxfrfy the DSS program events. The DSS updates the VCR when the DSS user interface 
deletes or changes a program timer event. If the event is deleted from the VCR user interface the VCR deletes the event 
in the DSS. The VCR cannot modify the DSS program timer event data. 

[0040] The DSS is regponsble for initiating the record session. The DSS request VCR availability. Tape Type, switches 7 

the VCR'sAA/ input to DSS Video, and Hails for the DAV bus (digital recordir^gs). The errw . ^ : 

^ S5 ' ttcnbivolve&thedeteGtion'of aTapeTypenr^niat^ ■ :^ll^.*f 7 

[0041] The VCR rnaintains the scheduled evem unto it expires or is pre-enrfjtedt^ 
The steps required to setup a program timer event with the DSS from the [DVHS-VCRareasfblkiws. 

STEP 1 : DSS Availability Inquiry 

40 

[0042] The VCR verifies it has an available Program Timer Event Object If there are no available events, the VCR 
generates an OSD message incficating the VCR program event scheduler is full. 

[0043] The VCR sends an ExpBcrt Invoke message to aO Data Memory dass objects (16) in the DSS Time Context 
(0^ requesting 'If current, status - not programmed then getValue timer_object_id "m" (6D). The DSS returns a conv 
45 pleted token "FE" plus the timer_object_Kl IV value ^m" for those program event objects rxTt in use ("C" ° 0). All other 
Program Timer Event Objects return FC. The VCR wSI use the first available program event timer. 
[0044] The following CAL command sent from the VCR to the DSS: 

1)5 00 1 6 56 43 E8 30 F7 43 6D F8'' 

50 

[0045] The command reads as :=(for time context (05), any (00) event timer dass object (16) X if (56) < cun^ent status 

(43) equals (56) zero(30)>(Begin(F7))(getvaue (43) timer_object_id "m" (6D)><END (F8)> 
[0046] Exainple: For Timer Context (05h) Program Even Timer (^ects (03h) - (OAh) assume object (04h) and (07h) 
are not in usa The response from the DSS is: 

55 

FC FE 34 FC FC FE 37 FC FC FC 
In tiiis case the Command is sent witti the protocol services: 
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vMX^SejYics Level 
[0047] 

5 APDUMode: Basic Fixed 
APOU Type: ExpliciLlnvoke 

NL Service Level 

10 [0048] 

NPDU Type: non-extended service 

Routing: Directory 

Allowed Media: Not Used 

15 BM : Not Used 

BR2: Notiised - „ * - . 

DLL Service Level 

20 [0049] 

Service.dass: Basic 
DLL service: Acknowledged 
Addressed service: As required 
25 Include source: Yes 
Priority: Kigh 

[0050] If there are no time slots available the DSS returns 

30 TCFCFCFCFCFCFCFC- 

The VCR dsplays appropriate OSD to indicate either the VCR. DSS or both do not have adcfitional program event tim- 
ers available. 

35 STEP2:SettinifPrcsrBn";vk:i Everrt ^ ? r 

[0051] The VCR sends event.data, instant variable "e\ to the Program timer Event object with the received timer- if 
ot>ject_kJ, IV value, LL The syrrtelLL is the received program timer object tinfie_ It is a hex variaUa 

[0052] The VCR sends an Explicitjnvoke message to the Proyam Timer Event object (LL) in the DSS Time Context 
40 (05): 

05 LL 46 65 F5 F5 F4 31 32 F6 DnnnLnTnRIAM" 

where DnnnLnTnRIAM' are the data bytes. The LL ViM is the hex value of the available DSS program timer event 
45 object timer_object.id IV returned by the DSS in STEP 1. 

[0053] The command reads as := (for time context (05), Program Timer Event object (LL) > < setArray (46) ( eventjdata 
IV (65) <defirTiiter(FS)(offset^>(delin»ter(F5)>(DArA Token (F4))<nunrt^ 32) )( Escape Token(FQ) 

DnnnLnTnRIAM) 

[0054] The receiving node, DSS, returns the complied token, TP*. The complete token Indicates the setArray 
50 Method was executed on the event_data IV 
The Command is sent with the protocol services: 

MT Service Level 

55 [0055] 

APDU Mode: Baste Fixed 
APDUType: Explfldtjnvoke 
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70 



20 



40 



Nfe Service Level 
[0056] 

NPDU Type: non-extended eervice 

Routing: Directory 

Allowed Media: Mot Iteed 

BR1: Not Used 

BR2: Not Used 



DLL Service Level 
[0057] 

75 Service.dass: 

, . DLL seTviGs: Acknowledged 

Addressed service: As required 

Include source: Yes 

Priority: High 



Error Condition: Event_Data not accepted pSetArray method not completed. 



[0058] The DSS returns the Error Token FD and appropriate erra/ return coda The VCR attempts to locate a new 
avaOable object If the VCR finds a new object it places the event in the new object. Otherwise, the VCR generates a no 
25 timers in DBS available erra messaga 

Error Condition: Pre<oncfitk>n not satisfied. 

[0059] The DSS returns FD 31 38. This indicates that the e/ent_da1a was not updated because a precondition was 
30 not satisfied (the object was already programmed.) The VCR must locate a new available program timer e/ent object 
If there are no avaflable program timer event objects, the VCR generates and OSD messaga 

Error Condition: Password required 

33 [OCSQ] Tl7c DSS returns r^FD. The return code incficaies that i^^^^ \ * ^^^^i 

VCR proiTipfcs the User to emer a DSS Password The four characta pass - '"^ f- 
valua The timer_event IV data is sent to the DSS as encrypted data. 



STEP 3: Password Authentication 



[0061 ] The DSS checks the received eventjdata value and determines rf the program selection requries a password, 
tf password authenticatkxi is required, the DSS retuns an authentication error/ reject indication to the VCa The VCR 
generates an OSD to request a DSS pasmord. The DSS password is used to construct an authenticated messaga 
Ihe VCR sends authenticated data packet to the DSS. The DSS verifies that the requested pro-am and password level 
45 are in agreement If they are in agreement the DSS returns a completed token "FE**. Otherwise the DSS resends the 
authentication error/reject indication. 

STEP 4: Copy Right Authorization 

50 [0062] Once an appointment is accepted, the DSS extracts the copy right level informatkxi from the user QMide and 
places it in its program timer event ol^ect copyj)rotectk)n p (70) instant variable. Initially the VCR's copy_protection IV 
is set to UNKfMOWN. The VCR nrwsl obtain the copy right information from the DSS before it begins recording. The VCR 
sends an ExpBcitJnwokB message to the DSS Time Context (05), ProgramTimer Event Object (LL) requesting "get- 
Value of copy_j>rotectkxi IV, "p" (70). The DSS returns a completed token TE" plus the copyjprotection IV valua The 

55 Ibltowing CAL command is sent from the VCR to the DSS: 

-05LL4370'- 
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• ICS63] , The command reads.as ;=<for time context (05), any program timer event object (Lg> (getValue (43) 
copy)_protection IV (70)) 

10064] The receiving node. DSS, returns the completed token, TE" plus the present value of "p"- 'The conrplele token 
indicates the getVklue Method was executed on the eventjdata IV. The VCR must verify that it can record the program 
5 and that the recording means, digital or analog, is in compliance with the copy_protect IV value. The copy_prctect IV 
values are as follows: 

SOh = copy allowed 
31 h = anah>g copy alk>wed 
10 32h = 1 analog copy allowed 
33h = 1 digital copy alkswed 
34h = no copies alkiwed 
35hs unknown 

IS The Command is serrt with the p;?atocol services: 

MT Sendee Level 

[G0S5] 

20 

APDUMode: Basic Fixed 
APDUType: Expincftjnvoke 

NL Servk^ Level 

25 

[0066] 

NPDU Type: non-extended service 

Routing: Directory 

30 Alk)wed Media: Not Used 

BR1: Not Used 

BR2: Not Used 

DLL Sennce Level 

[0067] 

Service_class: Basic 
DLL service: Acknowledged 
40 Addressed servk^e: As required 
Include source: Yes 
Priority: High 

Error Condition: Copy_Protection IV set to UNKNOWN. 

45 

[0068] This condition indk^tes that the copyright lirnitations are unknown due to a flaw 

the program is scheduled beyond the limits of the program guida The DSS win i^xiate the VCR*s program timer 
copyj>rotectkxi IV when it is changed to a known state. The VCR may not keep the appointment when the 
copy_protection IV set to UNKNOWN at the time of the appointment The VCR must warn the user that the copy right 
50 level is UNKNOWN and that the recording may not take placa 

Error Condition: Copy.Protection IV not consistant with requested recording mode. 

[0069] This occurs when the requested recording mode does not comply withe the copy_protection IV level. The VCR 
55 generates an OSD to indk^ate the requested record level is not allowed and indkates alternative method. When digital 
recorcfings are not pemitted but analog recorcfings are permitted, the VCR prompts the user to the anak>g option. If the 
user does not choose the analog option the program timer event object is reset and the appointment Is erased in the 
DSSbytheVCR. 



9 



EP0913 997A2 



STTEP 5: Prog-am Event Schedule ConfScts 

[0070] The VCR checks for schedule conflicts between events in both the remdte device and VCR. ft also venNes that 
the conflicts are uniqua The VCR sends an Explidt_lnvoke message to the DSS Time Context (05), Program Timer 
Event Ct)jecl (LL), "getValue of event_confBct IV, T (74). The following CAL command Is sent from the VCR to the 
remote device, (DSS): "05 LL 43 74". The command reads as :=<for time context (05), any program timer event object 
(Lg > ( geiValue (43) event_conf let IV T (74) > 
The DSS returns a completed token "FE" plus the ^ent_conf Dct IV valua 

Example: For Timer Context (05h) Program Even Timer objects (03h) - (OAh), assume object (02h) and (OAh) in the 
renrxite device, DSS, are in conflict with object (04). The VCR sends the CAL Command: "00 04 43 74". The DSS 
returns the completed token, "FE", and the numeric values for objects 02 and OA: "FE 30 32 31 30". The Command Is 
sent with the protocol services: 

MT Sennce Level 

I0071J 

APDUMode: Basic Fixed 
APDU Type: Expliidt.lnvoke 

NL Service L^ei 



[0072] 



NPDU Type: non-exterxfed service 

Routing: Directory 

Allowed Media: Not Used 

BR1: NtotUsed 

BR2: Not Used 

DLL Service Level 

[P073] 

Se.-inG_c*asss: Basic 

DLL service: Acknowledged 

Addressed servk;e: As required 

Include source: Yes 

Priority: High 



[0074] There Is one required step to delete a program timer event in the DSS from the DVHS-VCR. The VCR sends 
an Explicitjnvoke message, dependent upon the event_data instant variable value, to all DSS Time Context (05) Mem- 
ory Data dass objects (16). If the eventjdata instant variable matches the incoming event then clear_event is set to 
OOh. The receiving object, DSS, then resets the clear_event = 01 h. The folkswing CAL command is sent from the VCR 
to the DSS: 



t)5 00 16 56 65 E8 F4 31 32 F6 DnnnLnTnRIAM F7 41 63 F8" 



where "DnnnLnTnRIAM" are the data bytes. 

[0075] The cornrnand reads as :=<for time cortext (05), any (00) Data Menwyd^ (currentsta- 
tus "e" (65) equals (E8) (DATA Token(F4)) (numb^ of bytes (31 32)) (Escape Token (F6))<DnnnLnTnRIAri^ 
)<Begin(F7))<setOff(41) "c" (63) >{END(F8)> 

[0076] The receiving node will return a completed token (FE) for the objects containing the appropriate eventjdata IV 
valuet and all the program timer event object Instant variables are cleared. The DSS program timer event object Instant 
Variables are set to their default valueswtf the receiving node retums a false evaluation token (FC) the VCR assumes 
tf»t the event was already deleted a is not found The VCR generates an OSD message indk;ating that the event was 
not found in the txsx ttiat resporded to the message. 

Example: For Timer Context (05h) Program Even Timer objects (03h) - (OAh), assume object (04h) is the object holding 



10 



EP0913 997A2 

*„the afipdntme^ The.response from the DSS is: 
FC FE PC FC PC PC PC PC 
5 TTie Command is sent wrth the protocol services: 
MT Service Level 
[0077] 

10 

APDUMode: Basic Fixed 
APDU Type: Explicit Jnvoke 

NL Service Levd 

[0078] 

NPDU Type: non-extended service 

Routing: Directory 

20 Allowed Media: Not Used 

BR1: Not Used 

BR2: Not Used 

DLL Service Level 

2S 

[0079] 

Service.dass: Basic 
DLL service: Acknowledged 
30 Addressed service: As required 
Include source: Yes 
Priority: Kigh 

[0080] Known error states developed from an attempt to set up a progmm timer event from the VCR will now be 

cs des^-a feec^, . • - ■ ■ ■ \ ^ ^ff- 

Error State: VCR Program Event Object Unavailatile 

[P081] If an the VCR program events are in use the VCR does not add the new event and does not attenpt to ac^ 
40 event to remotely located devica 

Action: The VCR generates an OSD indicating the VCR program scheduler is full. The program timer event is not added 

to either the DSS or VCR progam timer erent list 

User Action: The user must delete a VCR event t>efbre proceeding. 

45 Exroc State: DSS Program Event Ot)ject Unavailat)le 

[0082] If all the DSS program events are in use. the DSS returns false evaluation for all eight program timer event 
objects. 

Action: The VCR generates an OSD indicating the DSS program scheduler is full. The added event is deleted from the 
so VCR event list. 

Us^ Action: The user may delete a DSS event scheduled on the VCR or change to the DSS User Interface and delete 
a program. 

Error State: Password not verified 

55 

[0083] When the VCR attempts to schedule a program and the program requires a master password, the DSS returns 
an unauthenticated message error. 

Action: VCR generates an OSD indicating that the program selection requires the DSS Master password. The VCR 
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LiSes-the provided passMord to generate the encryption The VCR then sends the data and encryption keys to the 
the appropriate program timer event object in o the DBS. 

Error State: Pro-am Event Schedule Conflicts 

[0084] When the VCR schedules a program In the DBS and there is a conflict in either the VCR or DSS^ 

event is placed in both the VCR and DSS. The DBS returns event object niffTiber(s) to indk»te that there is a schedule 

conf ict. The VCR generates an OSD indk^ting what programs are in conf lk;t 

Action: DSS reports that there is a schedule conf Ect and the event numbers with the conf!k:t The VCR must display the 
conf icting events and indicate the location of the events 

User Actk>n :The VCR User Interface albws the user to either ignore the event conf let or delete the newt/ scheduled 
DSS event 

[0085] The DSS and VCR interaction necessary to schedule and carry out a pre-scheduled Program Timer Event 
from a remote (DSS) User Interface is descrft)ed next A VCR Program Timer Event may be initiated, dieleted or mocfi- 
fied remotely. Tiw program timer recorefing event requires three separate functrons: (1) Resource verl/jcaticn; (2) Copy 
Protection Valktetion; (3) Erra or ccrrfSct rescli.'tzrf*; and (4) the record everiL . . 

[0086] The DSS request information to detenidne VCR availability to make a recorcfing. The Copy Protection \^ida- 
tbn requires the remote device arxJ VCR to determine when a program can be legally copied. The error and corrflk^t 
resotutkxi functidris involves the detection of a schediie conftk;t. inappropriate VCRsetup and no response. The record 
macro functk>n involves setup of tfie VCR input, to either anak>g or DAV inputs, instructing the VCR to begin recording, 
verifying the VCR is in the record mode, and tuning the DSS to the appropriate channel, (making a purchase if neces- 
sary). 

[0087] The DSS wiD request resource verif k;atkxi from the VCR to deterrrane VCR availability and Tape Type. The 
DSS will also switch the AA^ switch to DSS Vkiea The error and conf Bet resdutkxi function involves tfie detectkm of a 
Tape Type miss-match, VCR in use, or VCR not on the bus (no response), The record everrt functkMi tnvoh/es setip of 
the VCR input to either anak)g or DAV inputs, instructing the VCR to begin recorcfing. and verifying tfte VCR is in the 
record moda 

[0088] The steps requred to setupi i.e., add, a program event with the DVHS-VCR from the DSS are described below. 
STEP 1 : The DSS verfftes it has an available Program Event Object If there are no available program event objects, the 
DSS generates an OSD message indicating the DSS program event scheduler is full. 

[0089] Once an appointment is accepted, the DSS extracts the copy right level information from the i^er guxte and 
places it in its program timer event object copy_protectk)n p (70) instant variable. Initially the copyjprotectkm IV is set 
to UNKMOWN. The DSS then determines if it legal to copy the program material and generates appropriate OSD 
screens in the event the program may not be copied Once the DSS record methods and pro^ern material are in agree- 
rnent it proceeds to rnake an appcxrfuTient with the 

[0090] The remote devk» DSS. sends an Explkatjrwoke message to all Data Merix>ry dass objects (1 6) in the VCR 
Time Context (05) requesting "If current, status - not programmed then getValue timer_object.kt TrT (6D). The DSS 
returns a completed token TE" plus the timer-object_id IV value "m" for those program event objects not in use fXT = 
0). All dher Program Timer Event Objects return FC. The remote devwe, DSS, uses the first available program event 
timer object 

[9091 ] The fblk3wing CAL command is sent from a requesting node, the DSS. to the VCR: "0500165643E830F7 
43 6DF8r 

[0092] The command reads as :=<for time context (05). any (00) Memory Data dass object (16)) < H (56) (current sta- 
tus "C" (43) equals (56) zero (30) ) < Begin(P7) > < getValue (43) timer-object_ki "m" (6D) > (END (F8) > 
[0093] The VCR node will return a conrpleted token (FE) and the timer_object„id IV value for all those Data Memory 
dass ct^ects with a current status =0 and a false evaluation tokrni (FC) fa ail Data Memory ctoss objects with current 
statusOO. 

Example: For Timer Context (05h) Program Even Timer objects (03h) - (OAh), assume objed (04h) and (07h) are not 
in use. The response from the VCR is: 

FC FE 34 FC FC FE 37 FC FC FC 
If there are no time sk3ts available the DSS returns 

TC FC FC FCFC FC FC FC 
The Command is sent with the protocol services: 



12 



EP0 913 997A2 



" MT Service Level 



[0094] 



5 APDU Mode: Basic Fixed 
APDU Type: Explicftjnvoke 

NL Service Level 



10 [0095] 

NPDU Type: 
Routing: 
Allowed Media: 
IS BR1: 

BR;: 



non-exterxied service 

Directory 

Not Used 

Not Used 

Mot Used 



DLL Service Level 



so [0096] 

Service_dass: Basic 
DLL service: AckrK>wtedged 
Addressed smvice: As required 
25 Include source: Yes 
Priority: High 

[0097] [f there are no time slots available the DSS will display appropriate OSD to indicate either the VCR, DSS or 
tx)th do rKrt have additional pro-am event timers avail abia 

STEP 2: Setting Program Timer Event 



30 



[0098] The remote d^ice, DSS. sends eventjdata, instant variafcrfe **e". to the Program timer Event object with the 
rec^ved timer-object.ld, iM^ v&hie, U. The symbol t± is the received program timer object tinrterj^ Hisa - 

35. hex\'3rtf;fc:a The rennote device. DSS, sends an Explicitjnvukeme^eage to the Program TTnrtcr^^^^^ 
VCR Time Context (05): 

05 LL 46 65 F5 F5 F4 31 32 F6 DnnnLnTnRIAM" 



40 



45 



SO 



55 



where DnnnLnTnRIAM" are the data bytes. The LL field is the hex value of the available VCR program timer event 
object timer_object_id IV retumed by the VCR in STEP 1 . 

[0099] The command reads as := <for time context (05), Program Timer Event object (LL) ) < setArray (46) < eventjdata 
IV (65) (delimiter (F5)(offset = 0)> (delirrater(F5)> (DATA Token (F4)> (nunnber of bytes = 12 (31 32)> (Esc^ 
Tokfin(F6) >DnnnLnTnRtAM ) 

[01 00] The VCR returns the completed token, TE". The complete token indicates the setArray MetfKXI was executed 
on the eventjdata IV. 

The Command smit with the protocol sendees: 

MT Servk;e Level 

[0101] 

APDU Mode: Bask; Fixed 
APDU Type: Explk»t_lnvoke 
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^^£L^Sesv^G^ Level 



[0102] 



5 NPDU Type: 



non-extended service 



Routing: 
Allowed Media: 
BR1: 
BR2: 



Directory 
^totUsed 
Not Used 
Not Used 



70 



DLL Service Level 



[0103] 



75 Service_class: 



Basic 

Acknowledged 
As required 



DU-serxice: 
Addressed service: 
Include source: 
Priority: 



Yes 
High 



20 

Error Condition: Event_Data setArray not completed. 

[0104] The VCR returns the Error Token FD and appropriate error/ return coda The VCR attempts to locate a new 
avaDable object 

25 

Error Condition: Pre-condition not satisfied. 

[01 05] The VCR returns FD 31 38. This incficates that the eventjdata was not ijpdated because a pre-condition was 
not satisfied (the object was already programmed.) The renrxTte device, DSS, must locate a new available program timer 
30 eventobject If there are no available program timer event objects, the remote device, DSS, generates and OSD mes- 
saga . 

STEP 3: Copyright Authorization 

£5 [0106] , Once an.appoirrtnwrt is accepted, the remote device, DSS, sends the caj^y right level Infonmatiof /to tJ(0 p?o^ . 
gram timer event object copyjmtection p (70) ins^ variabia Initially, the VCR's copy_j3rotection IV is set to 
UNKNOWN. The VCR must obtain the copy right Information from the remote device. DSS, before it begins reoorcfing. 
[0107] The remote device, DSS, sends an Explidt.lnvoke message to the DSS Time Context (05), ProgramTimer 
Event Obtject (QJ "setValue of copyj>n)tection IV, "p" (70). The VCR returns a completed token "FE" plus the 

40 copyj>rotection IV valua 

[01 08] The following CAL command is sent from the VCR to the DSS: 'X>5 LL 45 70 F5 < numeric ) ** 

[0109] The command reads as :=:<16r time context (05). any program timer event object (LL)> (setValue (45)) < 

copyj>rotection IV V(70))<deGmiter(F5)><rajmeric). 

[01 1 0] The VCR, returns the corrpleted token, TE^ The complete token indk»tes the setValue MettKxJ was executed 
45 on ttie eventjdata IV. The VCR must verify ttiat it can record the program and that ttie recording means, cfigital or ana- 
log, is in corrpliance with the copy_protect IV valua The cof^_protect IV values are as foltows: 

30h = copy allowed 
31h = anak>g copy allowed 
50 32h = 1 analog copy allowed 
33h = 1 digital copy altawed 
34h = no copies allowed 
35h = unknown 

55 The Command is sent witti the protocol sennces: 
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MT Service, Level 
[0111] 

APDUMode: Basic Fixed 
APDUType: Expiadtjnvoke 

NL Service Le^el 

[0112] 

NPDU Type: rKXi-extended service 

Routing: Directory 

Allowed Media: Not Used 

BR1: Not Used 

BR2: NotUsed 

DLL Service Level 

[0113] 

Service_d^s: Basic 
DLL service: Ackrxwvledged 
Addressed service: As required 
Include source: Yes 
Priority: High 

Error Condition: Copy_Protection IV set to UNKNOWN. 

[01 14] This condition indicates that the copy right limitations are unknown due to a flaw in the, renrxste device, OSS, 
program guide or the program is scheduled beyond the Emits of the program guida The remote device. DSS, will update 
the VCR*s program timer copyjxotection IV when it is changed to a known state. The VCR may not keep the appoint- 
ment when the copy_protection IV is set to UNKNOWN at the time of the appointment The VCR must warn the user 
• that the copy right level is UNKNOWN and that the recording may not take placa 

Error Condition: Copy_Protection IV not consistant with requested recording mode. 

[011$] This occurs when the requested recording nrxxte does not comply withe the copyjxotection IV level. The 
remote device, DSS, generates an OSD to incficate the requested record level is not allowed and indicates alternative 
method. When digital recorcfings are not pemrtted but anak>g recordings are permitted, the remote devicaOSS, 
prompts the user to the anak>g option. If the user does not choose the anak)g option the program timer event object is 
reset and the appointment is erased in the VCR by the remote device, DSS. 

STEP 4: Program Event Schedule Conffids 

[01 1 6] The remote device, DSS, checks for schedule conflicts between events in both the rennote device and VCR. It 
ateo verifies that the conf icts are uniqua The remote device, DSS, sends an Explicit_lnvoke message to the VCR Ttme 
Context (05). Program Timer Event Object (Lq, "getNtelue of event_copy IV, T (74). 
The foltowing CAL conwnand is sent from the remote device, DSS, to the VCR: 

•TO LL 43 74" 

[0117] The command reads as :=<fbr time context (05). any program timer event object (Lq> (g^Value (43) 
event_conHictlVr(74)) 

[0119J The VCR returns a corrpleted token "FE" plus the eventjconflict IV value. 

Exarrple: For Timer Context (05h) Program Even Tmner objects (03h) - (OAh), assume ctoietit (02h) and (OAh) in the 
remote device, DSS, are in conf Ikrt with object (04). The remote device, DSS. sends the CAL Command: "00 04 43 74" 
[0119] The VCR returns the complied token, TE", and the numeric values for objects 02 and OA: "FE 30 32 31 30" 
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/irne.Coo7!T!2n(ii$ sem with the pr^^ 

Service Level 
[0120] 

APDUMode: Basic Fixed 
APDUType: Explfldt.Invoke 

NL Service Level 

[0121] 

NPDU Type: non-extended service 

Routing: Directory . , - 

Allowed Media: Met Used. • - • ■ 

BR1: Not Used 

BR2: Not Used 

DLL Service Level 

[01221 

Service_class: Basic 
DLL service: Acknowledged 
Addressed service: As required 
Include source: Yes 
Priority: High 

[0123] The following single step is used to delete a program timer event in the VCR from the DSS. 
STEP 1: Concfitional Del^ion 

[0124] The DSS sends an ExplicHLtnvoke message, dependent upon the eventjdata instant variatrfe value, to aO VCR 
Time Ccrttcxt (G5)) ^viemory Daia class ot)jects (1 6).. If the event_data instant variable matches uie Er^comiiiCi e/orrt th&i 
clear_event is set to OOh and all event related data is cleared from ttie ot>jecL 

[0125] After the object's event related data is cleared, the receiving ot^ject. VCR. resets the dear.event » Olh 
(Boolean True). 

[0126] The foUcwing CAL command is sent from the remote device. DSS. to the VCR: 'X>5 00 16 56 65 E8 F4 31 32 

F6 DnnnLnTnRIAM F7 41 63 F8" 

where "DnrmLiiTnRIAM" are the data bytes. 

[01 27] The command reads as := <for time context (05) . any (00) Memory Data dass object (1 6) X if (56) ( current sta- 
tus "e" (65) equals (56) (DATA Token(F4)) (number of bytes (31 32)) (Escape Token (F6)>( 
DnnnLnTnRIAM >(Begin(F7) >feetOff (41) V (63))(END (F8)) 

[0128] The VCR node will return a corrpleted token (FE) if the condition is met and the data is placed into tiie 
eventjdata instant variaUa Othenmse the receiving node returns a false evaluation token (FC}). The VCR returns a 
completed token (FE) for the object containing tf^ eventjdata IV value and all the program timer event object instant 
variables aire cleared. The DSS program timer event object Instant Variables are set to their default values. If the VCR 
returns a false e/aluation token (FC) the remote device, DSS. assumes that the event was already deleted or is not 
found The DSS generates an OSD nf>essage incficating that the event was not found in ttie box that responded to the 
message. 

Example: For Timer Context (05h) Program Even Timer objects (03h) - (OAh). assume object (04h) is the object hokiing 
the appointment The response from the VCR is: 

FCFEFCFCFCFCFCFC 

The CoTTYnand is sent with the protocol servk^es: 
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[0129] 

APDUMode: Basic Fixed 
APDUType: Explicit_lnvoke 

NL Service Level 



10 [0130] 

NPOU Type: 
Routing: 
Allowed Media: 
IS BR1: 
BR2: 



non-extended service 

Directory 

Not Used 

Not Used 

Not Used 



DLL Service Level 



20 [0131] 



25 



30 



40 



45 



Service_class: 
DLL service: 
Addressed service: 
Indide source: 
Priority: 



Basic 

Adrowf edged 
As required 
Yes 
High 



[0132] The following three steps are required to modify a program timer event in the VCR from the DSS. 
STEP 1:TTYerenfX]te device. DSS. sends an Expfidtjnvoke nriessage. dependent upon the event.data instant variable 
value, to all VCR Time Context (05) Data MenfK>ry class objects (16). If the eventjdata instant variable matches the 
incoming event the VCR returns the Completed result "FE" and Hs timer jobject_id IV. "m". value. All other objects return 
the False Evaluation result "FC. 

[0133] The following CAL command Is sent from the DSS to the VCR: 



"05 00 16 56 65 E8 F4 31 32 F6 DrtnnLnTnPIAM F7 52 F8". 



where "DnnnLnTnRIAM" is tfie eventjdata instant variat)le data. 

[0134] The coniniand reads as :=<for time oomext (05), any (00) Data Mernorydass object (cunrentsta- 
tus "e" (65) equals (56) <DATA Token(F4)> {number of lytes(31 32)) (Escape Token (F6)>( DnnnLnTnRlAM 
}<Begin(F7))<)><getValue (43) timer_ot^ect_id "m''(6D)}<END (F8)> 
[0135] The program timer object corrtaining the supplied eventjclatal^ 

condition is met, "FP. and a second corrpletiqn token. "FE". ad the timer_object_kl IV vatua Those program_timer- 
objects no/t evaluation as TRUE return the false evaluation token. "FC". 

E)GEUTple: If the VCR Time Context (05) Program Timer Event objects are (03h) - (OAh) and the object corresponcfing 
event to be modified is in object (08h) the VCR returns 

"FC FC FC FC FC FE FE 38 FC FC". 



50 



The Command is sent with the protocol services: 
MT Service Level 



55 



[0136] 

APDU Mode: Basic Fixed 
APDU Type: Expiicit_lnvoke 
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ki service Lewe! 



[0137] 



5 



NPDU Type: 

Routing: 

Allowed Media: 

BR1: 

BR2: 



non-extended service 



Directory 
Not Used 
Not Used 
Not Used 



DU. Service Level 



[0138] 



15 



Service.dass: 
DIL S9P/ice: 
Addressed service: 
Include source: 
Priority: 



Basic 

^Acknowledged - 
As required 



Yes 
High 



20 

STEP 2: Modif ing eventjdata IV Information 

[0139] The DSS sends Explicitjnvoke nnessage to modify the eventjdata instant variable. The following CAL coni- 
mand is sent from the DSS to the VCR: 

25 

-05 (Li.) 46 F5 F5 F4 31 32 F6 DnnnLnTnRIAM" 
where "DnnnLnTnRIAM" is the e/ent_data information. 

[0140] The cormnand reads as :=(for time context (05), program event timer object {JUL)) (setArray (46) 
30 < defimiter>(offset = 0)<defimrter)<DATA Token(F4))< number of bytes = 12 (31 32) )( Escape Token (F6)> DnnnLnTn- 
RIAM) 

[0141] The VCR returns a corrpleted token (FE) when the data is placed into the eventjdata instant variable. Other- 
wise, the receiving node returns an Error Token, TD", with the appropriate error/lretum messaga 
The Comnnand is sent with the protocol servk^es: 



MT Senm:e Level 
[0142] 

40 APDUMode: Bask; Fixed 
APDUType: Explk;rtJnvoke 

NL Sennce Level 

45 [0143] 

NPDU Type: non-extended sennce 

Routing: Directory 

AlkNved Media: Not Used 

so BR1: Not Used 

BR2: Not Used 

DLL Servk^e Level 

55 [P144] 

Service^dass: Basic 
DLLservk^e: Acknowledged 
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Addressed service: As required 
Include source: Yes 
Priority: High 

STEP 3: Copy Rigjit Authorization 

[0145] Once an appointment Is accepted, the remote deme. DSS, sends the cof^ right level information to the pro- 
gram timer event object copy_protection p (70) instant variat)la The VCR*s copy_protection IV must be updated by the 
remote device. DSS. before it begins recording. 

[01461 The temtite device, DSS, sends an Explicit_lhvoke message to the DSS Time Context (05), ProgramTlmer 
Event Object (Lq "setValue of copy_j>rotection IV, V (70). The VCR returns a completed token TE* plus the 
copyj)rotection IV value. 

[0147] The following CAL command is sent from the VCR to the DSS: "05 LL 45 70 F5 (numeric)' 

[0148] The command reads as :=<for time context (05). any program timer event object (LL)> <setValue (45)) 

< copyjjrotection IV 1p"(70) > ( delimiter(F5) > < numeric > . 

[0149] The VCR, returns the completed token, "FE". Tho ^srr^ete token indicates the setValue Method was cxacirtccj. 
on the eventjdata IV. The VCR nrust verify that it can record the program and that the recording method, cfigital or ana- 
log, Is in compliarx:e with the copy_protect IV valua The copyj>rotect IV values are as folkiws: 

30h = copy allowed 
31 h = anafog copy allowed 
32h = 1 analog copy allcwed 
33h = 1 digital copy alfowed 
34h = no copies allowed 
3Sh ~ unkrxTwn 

The Conrvnand Is sent with the protocol services: 

MTSennce Level 

[0150] 

APDUMode: Basic Fixed 
APDU Type: Explildtjnvoke 

NL Service Level 

[0151] 

NPDU Type: non-extended servkie 

Routing: Directory 

Allowed Media: Not Used 

BR1: Notl^ 

BR2: Not Used 

DLL Service Level 

[OISZ] 

Service_class: Basic 
DLL service: Ackrxswtedged 
Addressed service: As required 
Include source: Yes 
Priority: High 

Error Condition: Copy_Protection IV set to UNKNOWN. 

[P153I This condition indicates tiiat the copy right limitations are unknown due to a flaw in the, remote devrce, DSS, 
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^ograrn guide or the (}[pgram is scheduled beyond the b'mits of the program guide. The remote device. DSS. will ipjate 
^VGR's program timer copy_protection IV wheri it is changed to a 

ment when the copy_protection IV is set to UNKNOWN at the time of the appointment The VCR nriist warn the user 
that the copy right le\^el is UNKNOWN and that the recording may not take placa 

5 

Enror Condition: Copy.Protection IV not consistant with requested recording mode. 

[0154] This occurs when the requested recording mode does not comply withe the copy_protection IV level. The 
renxste device. DSS. generates an OSD to incficate the requested record level is not allowed and indicates alternative 
10 method. 

[0155] When digital recordings are not pemitted but analog recordings are pern^^ 

the user to the analog optioa If the user does not choose the arialog option the program tinier event object is reset and 
the appointment is erased in the VCR the renrxstedevK^e, DSS. 

15 STEP 4: Program Even! Schedule Confficts 

[01 56] The renrxAe device, DSS, checks for schedule cbnllicts t>etween events in both the remote dew ice and VCR. It 
also verifies that the conflicts are uniqua 

[0157] The remote device, DSS, sends an Exptidt_lnvoke message to the VCR Time Context (05), Program Timer 
20 Event Object (LL), "getValue of event_conf Ect IV, T (74). 

[0158] The fdlowingCALcomniand is sent from the renrxste device, DSS, to the VCR: 

"05 LL 43 74" 

25 [0159] The commarti reads as :=<for time context (05), any program timer event object (Ll^> (g^Value (43) 
event_conflict IV T (74)) 

[01 60] The VCR returns a conrpleted token TE** plus the event.conf lict IV valua 

Example: For Tln^ Context (05h) Program Event Timer objects (03h) - (OAh), assunie objects (05h) and (OAh) in the 
renrxjte device, DSS. and VCR objects (03h), (06h),and (07h) are in conflict with new event stored in VCR object (04). 
30 Also, the event stored in the-VCR program event timer object (OSh) has the same renx>te_ua dn renwt.hcas the new 
event stored in VCR object (04h). The renrxTte device, DSS, sends the CAL Command: "XX) 04 43 74" 
[01 61 ] The VCR returns the completed token, TE", and the nuneric tinrier_number IV values for objects 03 and 07: 
"FE30313035" 

The Command is sant with the protocol services: - ^ 

35 , . - - . . J ^ ' ■ M 

MT Service Level 
[0162] 

40 APDUMode: Basic Fixed 
APDUType: Explilctt.lnvoke 

NL Service Level 

45 [0163] 

NPDU Type: non-extended service 

Routing: Directory 

Allowed Media: Not Used 

50 BR1: Not Used 

BR2: Not Used 

DLL Service Level 

55 [0164] 

Service_class: Basic 

DLL service: Ackrx}wledged 
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Addressed service: As raquired - "-- 

Include source: Yes 
Priority: High 

[0165] The DSS then generates an OSD to incficate that the DSS program e^ent timers 3 and 8 and VCR program 
timer events 1 and 5 are in conflict The VCR program event timer 4. stored in object (04h) is not incficated since it is 
duplicated In the DSS. 

[01 66] The next section descrit>es kncwn error states developed from an attempt to set up a program timer event from 
the DSS. 

Error State: DSS Program Ev^ Object Unavailat}le 

[01 67] If all the DSS program events are in use the DSS does not add tfte new event. 

Action: The DSS generates an OSD indicating the DSS program scheduler is full. The event not added to the VCR 
event list 

Ussr AcuCTt: l^z usor must delete a DSS ei's^ before proceeding. 
Error State: VCR Program Event Object Unavailable 

[01 68] If all the VCR program events are in use, the VCR does not retum the object number of an available program 
event object 

Action: The DSS generates an OSD indicating ttie VCR program sctieduler is full. The added event is deleted from the 
DSS event li^ 

User Action: The user may delete a DSS event scheduled on the VCR or change to the VCR User Interface and delete 
aprograra 

Error State: Program Event Schedule Conflicts 

[01 69] When the DSS schedules a program in the VCR and there is a corf Bet in eittier the VCR or DSS, the program 

event is placed in both the VCR and DSS. The VCR returns event object number(s) to indicate that there is a schedule 

conffict The DSS generates £m OSD indicating what programs are in oonfibt 

Action: VCR Reports that there is a schedule conf ict and the event numbers with the oonf Bet 

User Action :The VCR User Interface allows the user to either ignore the event conf Bet or delete the newly scheduled 

DSS event 

Error State: Program Event Schedule Conflicts 

[01 70] When the VCR schedules a program in tfie DSS and there is a conf Bet in either tfie VCR or DSS, the program 
event is placed in \xf&\ the VCR and DSS. The DSS returns event ot]ject nunrt)er(s) to indicate ttiat tfiere is a schedule 
conlfict The VCR generates an OSD indicating wftat programs are in conflict 

Action: DSS reports that there is a schedule conflict and the event numbers with the oonflict The VCR must display the 
confficting events and indicate the location of the events. 

User Action :The VCR User Interface allows the user to either ignore the event confBet or delete the newly schedided 
DSS event 

[0171 ] The interaction between the DSS and VCR to execute a programmed timer event is described next 
[0172] For a DSS digital record timer event the DSS requests information to determine VCR availability to make a 
recording. The error and conf Bet resolution function involves the detection of a schec&ile confBct VCR and DSS opera- 
tional states, and tape availability. The record macro function involves setup of ttie VCR input to either analog or DAV 
inputs, instructing the VCR to begin recording, verifying the VCR is in the record nrxxie. and turvng the DSS to the 
appropriate channel, (making a purchase if necessary). 

[0173] The DSS request VCR availability and Tape'Type. The DSS will switch the A/V switch to DSS Video and pre- 
pare the VCR to rec&ve a digital bit stream. The error handling checks for Tape Type miss-match, VCR in use, or VCR 
not on the bus (no response) errors. 

[0174] The VCR and DSS availability's to keep the event appointment is verified during a time period before the event 
time. This aiksws user intervention to deal with VCR arxJ DSS state conflicts. During the typical programmed event txyth 
the VCR and DSS are tumed OFF. Several nwiutes before a DSS appointment, the DSS will send Convnand 1 . 
[01^ The steps for tiie DSS to initiate a program event with tiie DVHS-VCR are as follows. 
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STEP 1 CorTHTiand: VCR availability determination 

[0176] The DSS determines the VCR availability before the appointment The DSS sends an Explicit.lnvoke getValue 
method to the VCR Universal context (OOh) Node Control Object (01 h) power instance variable W (77h) and Media 
Transport context (11h) Transport Mechanism Object (03h) instance variables *C' (43h) (motion.nrKxie). T (6Ch) 
(mediumjoad). 'm* (6Dh) (medium), (77) (write .protected). Display context (13h) Output Source Switch object (02h) 
instance variable 'C*. 

"00 01 43 77F911 03 43 43FB43 6CFB43 6DFB43 77 F913 02 4343' 

The Convnand is sent vifith the protocol services: 

MT Service Level 

IS [0177] 

APDU Mode: Basic Fixed 
APDU Type: Explicftjnvoke 

20 NL Service Level 

[0178] 

NPDU Type: non-extended service 

2S Routing: Directory 

Allowed Media: Not Used 

BR1: Not Used 

BR2: Not Used 

30 DLL Service Level 

[0179] 

Service_dass: Basic 

35 DLLservice: Acknowledged . .. ' 

Addressed service: As required 

Include source: Yes 

Priority: High 

40 When the VCR is setup correctly it returns the values: 

"00F530F501 F5 31 30 32 F5 00 F5 39" 

[0180] This indicates the VCR is in the OFF states), the VCR is in the STOP mode, a tape is loaded, a digital tape is 
45 loadedm = **31 30 32" .the tape is not write protected, and the VCR output video source switch = AVR1 {DSS}. 
[0181 ] Exception handling in Step 1 is addressed as follows. 

Tape Not Loaded 

so [0182] If the DSS is on. the DSS outputs an OSD indicating a DSS pro-am timer evem is about to 

tape is loaded in the VCR. It also request the User to load a Digital Tapa If atape is not loaded into the VCR the DSS 
deletes the program timer event from the schedules and places a failure notice in the DSS mailbox. If the VCR is on and 
ttw VCR output video switch is not set to AVR1 . the VCR (fisplays an OSD indicating that a DSS program timer event 
is about to occur and that no tape is loaded in the VCR. 



55 



Analog Tape Loaded 

[0183] If the DSS is on. the DSS outputs an OSD indicating a digital recording mode DSS program timer event is 
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' ^atx)iit to ocoiT and that that VGR,!^^ ^ 
that a digital tape had been loaded or to make an analog rec^ ^ ^ 

1 ) the user responds that the recording should take place with the analog tape, the DSS changes the appointnnent 
5 to a analog reccNrcfing. This information is sent from the DSS to the VCR. 

2) tf the user responds to cancel the appointment the DSS deletes the appointment from both the VCR and DSS 
program timer events list. 

3) tf no response is given the DSS assumes that the user desires an analog recording to take place. At tfte record 
time the DSS request the type of tape loaded in the VCR and then makes the appropriate recording, (digital or ana- 

10 log). 

[0184] If the VCR is turned on and the VCR output video switch is not set to AVR1 . the VCR must Initiate the OSD 
messages to determine if the recording should proceed as an anak)g recording or be carx;elled. There are three possi- 
ble outcomes: 

15 

. - ^ _ . 1) If the user reg>onds that ^^i8 recording should iakc3 paco with the analog tape, the VCR c^^-^5ss.^he appoint- . 
ment to an analog recording. This information is sent from the VCR to the DSS. 

2) tf the user responds to caricel the appdntrnerit the DSS deletes the appointnrtem from both ^ DSS 
program timer events list. 

20 3) tf no response is given the VCR assumes that the user desires an analog recorcfing to take place. At the record 
time the DSS request tfte type of tape loaded in tfie VCR arxJ then makes the appropriate recording, (digital or ana- 
log). 

Read Only Tape Loaded 

25 

[0185] tf the DSS Is on, tfie DSS outputs an OSD Indicating a record timer event is atxHJt to occur arxi ttiat a Read 
Only Tape is toaded. The user must indicate the recording can k>e carK)elled or kept tf the user indicates the recording 
appointment should be kept DSS servls a command to cause the VCR to eject the read only tape, tf there is no 
response the DSS cancels the reconfing appointment 
30 [0186] tf the VCR is tumed on and the VCR output video switch is not set to AVR1 . the VCR initiates an OSD mes- 
sages indicating a record timer event is about to occur arxi that a Read Only Tape is loaded. The user may indicate tfie 
recording can be cancelled or kept tf the user Incficates the recording appointment stKXild be kept the tape is ejected, 
tf there is no resonse the VCR cancels the recorcfing appointment 

3S VCR Output Display Source Switch 0AVR1 ' fev . 

[0187] tfthedisplayswitchistheonty error, the DSS sets the VCR Output Display Source Switch t^ and con- 
tinues on to Step 2. 

[0188] tf other s^up en-ors are present the VCR is responsftsle for display of OSD messages indicating conditions: 
40 Tape Nk3t Loaded. Anafog Tape Ljoaded. Read Only Tape Loaded, and Tape motion Mode 0 STOP 

Tape nfKytion_mode exception handling 

[0189] The DSS determines if tim^ event should override the ongoing VCR state. 
45 [0190] If tape nrK]4ion_rnode = STOP, the DSS generates an OSD asking if the appo tftheuser 
Alters NO then the DSS deletes the appointment from both the DSS and VCR. A non-response is defaulted to YEa 
[0191] tf the VCR output video switch is not set to AVR1. the VCR rmist also generate an OSD as^ 
ment shouki t>e kept tf the user enters NO then the VCR will detete the appointment from the DSS and VCR. A norv 
response is defaulted to YES. 

so [0192] If tape nK3tion_mode = RECORD, the DSS determines if the VCR is executing a previously schecfajled program 
timer event, tf it is executing a previous event timer the DSS will pre-empt the ongoing event at the approixiate time. 
The DSS sends an Explicit_lnvokB message to all Data Memory dass objects (16) in the VCR Time Context (05) 
rec^esting "getValue of currerrt. statis 'C (43)' and getN^ue of Medium Transport Context (1 1) Transport Mechanism 
Object (03) -motbn^mode". "C" (43) IV. 

55 All tfie Progam Timer Event Ot^jects return FE and the value of their current status. The Mecfium Transport context 
returns the completed token. 'FE' and the motion mode IV valua The following CAL command is sent from the VCR to 
the DSS: 
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" "05 00 16 4343 F9 11 03 4S 43" 

[01 93] The command reads as := (tor time context (05). any (00) event timer dass object (1 6) > ( getVatue (43) < current 
status "C" (43) End_of_Cmd (F9) > (getV^ ue (43) molion_mode, "C" (43) ) 
5 Exanrple: For Timer Context (05h) Program Even Timer objects (03h) - (OAh). assume object (04h) Is executing a pro- 
gram timer event. The response from the DSS is: 

FE30FE32FE 30 FE 30 FE 30 FE 30 FE 30 FE 30 FE 31 

10 In this case the Command is sent with the protocol services: 

MTSen^ Level 

[01941 



10 
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APDU^Mode: Basic Rxcn 
APDU Type: Explicitjnvoks 

NL Sennce Level 

[0195] 



NPDU Type: non-exterxled service 

Routing: Directory 

2s Allowed Media: Not Used 

BR1: Not Used 

BR2: Not Used 



30 



40 



DLL Service Level 
[0196] 



Servicejdass: Basic 

DLL service: Acknowledged 

35 .^^reszod service: Ar> requlr^l 

Include source: Yes 

Priority: High 



[0197] If there are no time slots avajtat)le the DSS returns 
"FC FC FC FC FC FC FC FC" 



The VCR displays appropriate OSD to indicate eittier the VCR, DSS or both do not have additional program event tim- 
ers available. 

45 [01 98] If the VCR is executing a program timer event then the DSS sets the tape motion.nrxxie = STOP and clears 
the event from the VCR. The DSS then executes STEP 2. 

[01 99] H tape motion_mode = PLAY the DSS cancels the event and deletes it from the VCR 
[0200] If tape Mction_mode = Other, the DSS cancels the event and deletes if from the VCR. 

50 STEP2:DSSHaOsforDAVBusData 

[0201 ] At the appointment time, the remote device. DSS. re-verifies that the VCR is ready to cany out the appoint- 
ment. Upon receipt of the return packet the DSS tunes to the appropriate channel, checks the copy protection level, and 
haOsfortheDAVBus. 
55 Channel and sets copy protection variat)les 
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St^2,a:yeRRea<|y 

[0202] The remote device. DBS, queries the VCR to determine if it is ready to carry out the appointment The DSS 
sends an Exp|icit_bivoke getV^ue method to the VCR Universal context (OOh) Node Control Otiject (01 h) power 
instance varial)le V (TTh) and Media Transport context (1 1 h) Transport Mechanfem Object (03h) instance variat)les C 
(43h) (motion_nx)de). T (6Ch) (mediumjoad), W (6Dh) (medium). ^¥ (77) (write jxotected). Display context (13h) Out- 
put Source Switch object (02h) instance variable *C'. 

"00 01 43 77 F911 0343 43FB43 6CFB436DFB43 77 F913 02 43 43" 

The Command is sent with the protocol sendees: 

MT Service Level 

15 [0203] 

APDUMode: Basic Fixed 
APDU Type: Explicit_lnvokB 

20 NL Service Level 



10 



[0204] 

NPDU Type: 
25 Routing: 



50 



non-extended service 
Directory 



Allowed Media: Not Used 
BR1: Not Used 

BR2: Not Used 

30 DLL Service Level 

[0205] 

5Givjoe_ctes: Basic 

35 DLL service: AjrhnowieJigfscf . ^ — 

Addressed service: As required 

Include source: Yes 

Priority: l-Bgh 

40 When the VCR is setup correctly it returns the values: 

"OOF5 30F501 F5 31 30 32 F5 00 F5 39" 

[0206] This indicates the VCR is in the OFF state, the VCR is in the STOP mode, a tape is loaded, a digital tape is 
45 loaded m = "31 30 32" the tape is not write protected, and the VCR output video source switch s AVR1 {DSS}. 

Step 2Jb: Copy protection level validation 

[0207] If required, the rennte device, DSS, serxls the copy .protection IV value to the appropriate program timer. 
Step 2.c: Hail for the DAV Bus 



[0208] The remote device, DSS, queries the bus to d^ermine if it can take control of the BUS. The VCR gives ip 
control of the bus unless rt is in the play mode. At that time the resource is considered locked. The lock is released when 
55 the VCR is taken out of the play mode 

[0209] The DSS gves up control of the bus unless it is suppling a bitstream to a VCR that is in the record mode. In 
that event, the channel is considered locked. The lock is released when the VCR is taken out of the record nxxla 
(}ommand: The DSS sets the copy protection values in the VCR and hails for the DAV Bus Data Channel. 
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Step 2: Exception Han?i!ing: 

[021 0] If the DSS cannot successfully gain access to the DAV Bus, the DSS program timer event defaults to an analog 
recording. 

5 

STEP 3: DSS Imtiates Digital Recording. 

[021 1 ] Command: The DSS sends an Expltcit_lnvoke setVSalue method to the VCR Universal context (OOh) Node Con- 
trol Object (Olh) instant variable W (77h) = ON (power = ON) and Media Transport context (11h) Source Switch (02) 
10 instance variable *C* (43h) =: 31h 38 (DAV), Transport Mechanism Object (03h) instance variables *C' (43h) = Olh 
(nx>tion_mode = record). Display context (13h) Source Switch object (02h) instance variable *C' = 09h<dtsplay = AVR1), 
and sets the VCR DAV Bus receiverto ON. 

"0001 4277F911 024546 01 FB034543 01 F9 13 02 45 43 09 (add DAV Bus receiver ON Tokens)" 
The Command is sent wHh the protocol services: 

15 . ^ 

. hfT Service Level 
[0212] 

20 APDUMode: Basic Fixed 
APDU Type: Explicrtjnvoke 

NL Service Level 

25 [0213] 

NPDU Type: non-extended service 
Routing: Directory 
Allowed Media: Not Used 
30 BR1: Not Used 

BR2: Not Used 

DLL Service Level , . . 

Service.dass: Basic 

DLL service: Acknowledged 

Addressed servk^e: As required 

40 Include source: Yes 

Priority: High 

[0215] The VCR shouW return: TE FE FE FE FE" 

[0216] Upon receipt of the VCR return rhessage the DSS tunes to the ^)propriate channel, turns on its DAV Bus 
45 Driver and serxi ittothe VCR. 

Step 3 Exceptkxi Handling: 

[0217] The DSS will corrplete an anatog recording of the program. To perform an anak)g recorcOng event the DSS 
50 request information to det^-rrane VCR availability to make a recording. The error and confftct resolution functkxi 
involves the detectkKi of a scheckjie conffict. VCR and DSS operational states, and tape availability. The record macro 
function involves setup of the VCR irput to either analog or DAV inputs, instructing the VCR to begin recording, verify- 
ing the VCR is in the record mode, and tuning the DSS to the appropriate channel, (making a purchase if necessary). 
[0218] The DSS request VCR availability and Tape Type. The DSS wfll switch the A/V switch to DSS Video and pre- 
ss pare the VCR to receive a digital bit stream. The error handfing checks for Tape Type rnss-match, VCR in use, or VCR 
not on the bus (no response) errors. 

[021 9] The VCR and DSS avaflabilrt/s to keep the event appointment are verified during the five minute time period 
betore the event time. This allows user intervention to deal with VCR and DSS state conflkis. During the typical pro- 
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/ grafnmed^event both'tKe VCR and DSS are turned OFF. Five minutes before a OSS appointment the DSS will send 
Commaixl f to verify the appolntrnent 

[0220] For a dighal recording the VCR returns the values : t)0 € 00 f5 01 f5 31 30 31 f5 39" (hex). For an analog 
recording the VCR can r^rn either: W 6 00 fS 01 f5 31 30 31 f5 39" (hex) or " 00 15 00 fS 01 « 
5 This incGcates the instant variables (00h)(01h) w = ON . (1 1h)(03) C 0, U. m = 101 (analog) orm = 102 (digital or 
analog) and (13h)(02} C » 9 (Audio/ Video 1) 

The VCR is required to send the DSS its Universal (00) Context Node Control (01) Object, instant variable value 
each time it changes. Diring the period tbllowing the execution of Macro 1 the DSS would check to see if the VCR 
changed from the OFF to ON state. 
10 [0221] Upon execution of the progranvned timer event the DSS haite for access to the DAV bus. After succeeding in 
gaining access to the DAV bus the DSS sends Command 2: Recording Initiation Command, tf the DAV bus is not avail- 
able the DSS will attenrpt to make an analog recording of the desired program 

[0222] The VCR should return: FE FE FE FE. Upon receipt of the VCR return message the DSS will tune to the appro- 
priate mess^e and send it over the DAV Bus. 
75 [0223] Messages sent by DSS to initiate programmed recording are as follows. 

[0224] Co^iSP^ 1 : DSS Appointment Verificati;^!. The fcOo»;.if:s CAL cOTma.'xl \s sent from tho DSS to ihs VCR: ^ 

00 01 43 77F911 03 43 43FB43 6CFB43 6DF913 02 43 43 

20 An Explidt.lnvoke getValue method to the VCR Universal context (OOh) Node Control Object (Olh) power instance var- 
iat>le V (77h) and Media Transport corrtext (11h) Transport Mechanism Object (03h) instance variables *C* (43h) 
(motion_mode). T (6Ch) (mediumjoad). W (6Dh) (medium), Display context (13h) Source Switch object (02h) 
instance variat)le *C 

[0225] The Command is sent with the protocol services: 

25 

MT Service Level 
[0226] 

30 APDUMode: Basic Fixed 
APDU Type: Explicitjnvoke 

NL Service Level 

35 [0227] 

NPDU Type: non-extended service 

Routing: Directory 

Allowed Media: Not Used 

40 BR1: Not Used 

BR2: Not Used 

DLL Service Level 

45 [0228] 

Service.dass: Basic 

DLL service: Acknowledged 

Addressed service: As required 

50 Indude source: Yes 

Priority: High 

Command 2: Digital Recording Initiation 

55 [0229] The fbllGwing CAL command is sent from the DSS to the VCR: 

100 01 42 77 F9 11 02454601 FB 03 45 43 01 F9 13 02 4543 09" 
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An ExpTfCft^invoke setValue method to the VCR Urwer^ context (OOh) No0e Control Object (Qlh) ins^ variatde W 
(77h) =» ON {power = ON) and MctiiaTransport context (1 1 h) Source Switch (02) instarice variable (43h) a.'^l h 38i 
(DAV), Transport Mechanism Object (03h) instance variables *C* (43h) = Olh (motion_nfKxle = record), Display context 
(13h) Source Switch object (02h) instance variable C ° 09h (display » AVI). 
[(K230I The Command is sent with the protocol services: 

MT Service Level 

[0231] 

APDUMode: Basic Fixed 
APDU Type: Explidtjnvoke 

NL Service Level 



NPDU Type: non-extended service 

Routing: Directory 

20 Allowed Media: Not Used 

BR1: Not Used 

BR2: Not Used 



DLL Service Level 
[0233] 



Servicejdass: Basic 

DLL service: Acknowledged 

30 Addressed servk^e: As required 

Include source: Yes 

Priority: High 

Command 3: Analog Recording Initiation CommarKi. 

**** 

[0234] The fbltowing CAL command is sent from the DSS to the VCR: 

"00 01 42 77 F911 02454309FB03454301 F=91302454309" 

40 An Exp6cft_lnvoke setValue method to the VCR Uraversal context (OOh) Node Control Object (01 h) instant variable W 
(77h) = ON (power = ON) and Media Transport context (11h) Source Switch (02) instance variable *C* (43h) = *i09h** 
(AVR1). Transport Mechanism Object (03h) instance variat)les *C' (43h) = Olh (motx>n_mode = record). Display context 
(1 3h) Source Switch object (02h) instance variable 'C ° 09h (display » AVI ). 
[0235] The Command is sent with the protocol servk^: 

45 

MT Servk^e Level 
[0236] 

50 APDUMode: Bask; Fixed 
APDU Type: Explteitjnvoke 

NL Sennce Level 

55 [0237] 

NPDU Type: non-extended servk;e 
Routing: Directory 
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Altcwed Media: Not Used. 
BR1: NolUsed 
BR2: Not Used 



5 DLL Service Level 



[0238] 



Service.ctass: Basic 

10 DLL service: Acknowledged 

Addressed service: As required 

Include source: Yes 

Priority: High 

15 [0239] Program timer event execution error states, i.e. error states thai may occur djring a DSS recon£ng are 
descrbtd nar:t ' . 



Error State: DAV UnavaHat)le for Recording 

20 [0240] If the DSS t)ox hails for access to the DAV bus and rt is not avanable, the DSS will initiate an anak)g recording. 
In this case the DSS sends Command 3. Analog Recording Initiation Command, to the VCR. 

Error State: VCR tumed on but not recording 



25 [0241] When the VCR is turned on but nol recording and is dispteying the VCR video five rninutesb^ 

the VCR generates an OSD indicating a timer event is about to occur and the video source (DSS). If the line input is 
witched to the DSS the DSS wilt display an OSD incEcating that there is a pending timer event an allow the user to forgo 
the recording. In the event of no User action the timer event will occur. 

30 Action (1): Five Minutes before a DSS et/ent the DSS request the VCR On/OFF status and Output Video Switch 
state. 



(a) If the VCR or DSS is on and dsplaying DSS video a perviing event OSD is generated. 

(b) If the User forgoes the recording, the DSS cancels the ffjvent on both the VCR and DSS program timer * 
35 events Ost. ... ■ . 

(c) If the User indicates the appointrnent should be kept then the event occurs witho^ 

(d) Else, if there is no response the DSS assumes that the recorcfing shoukJ go on as scheduled. ''^ 



Action (2): If the VCR vkieo switch state incficates VCR vkleo is displayed, the VCR will request the DSS ON^OFF 
40 Status five minutes t>efore a timer event 



(a) If either the DSS or VCR is ON the VCR displays a pending event OSD message. 

(b) If the User indkHtes the appointnfientshouM be kept then the event ocojrswith^ 

(c) If there is no response the VCR assumes that the recording shouki go on as scheduled. 

45 (d) IftheUserforgoestheeventthe VCR deletes the event from the DSS arx) VCR program tin^ events^ 

(e) Else, if there is no response the VCR assumes that the recording shouki go on. 

Action (3): If the VCR or DSS change from the OFF to ON states during the period five minutes a recortfing 
event, the DSS and VCR repeat steps (1) andfor (2) to determining if th^ keep the event appointment 

50 

User Actfon: The User rnay forgo the recording by responding to the OSD. If the User does not resf^^ 
ing will t>e alfowed to occur. 

Error State: VCR in on and recording 

55 

[0242] When the VCR is tumed on and recorcfing and a timer event occurs: 



Action(l): 
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a) tf rtls'a D8S timer event, the DSS determines if thejongoing recording is due to a VCR program.timer event 

b) If record state is due to an ongoirig program timet^ event, the DSS keeps the appointment and the VCR 
allows the DSS to change appropriate VCR instant variables. 

5 Action (2): If it is a VCR timer event, the VCR keeps the appointment 

Action (3): If the record state is not due to a program timer event the VCR does not keep the appointment. 

Error State: No Tape Loaded 

10 [0243] When ttie timer everrt appointment is made, if there is no tape is loaded the VCR generates a status message 
back to the scheduler and indicates no tape is loaded and the appropriate tape typa The DSS generates an OSD indi- 
cating no tape is loaded in the VCR and incficating appropriate tape type for the requested recording. 

Error State: Read Only Tape Loaded 
IS , . . 

. [0244] When tha timer svent ^ifD-:n!iT>enl is mads, if a Read Q-^V Tape is toaded in the VCR, the VCR generate' a' 
status message t>ack to the scheduler indicating that the tape is a read only tape. The DSS generates an OSD indicat- 
ing tfiat the tape is a read only. 

20 Error State: Record Mode Tape Type Miss Match 

[0245] When a cfigital recording is requested and a VHS tape is loaded in the VCR the DSS and VCR wiD make an 
anak>g recordng. 

[0246] R)r an imnriediate digital record event with DSS source, two immediate In 
25 automatic mode the VCR record button is linked to a default t}it stream generator. When the VCR Record function is 
initiated and tfiere is no bit stream present the VCR initiates a record secessk3n with tfie default devica The default 
devk^e can be any bit stream generating devk^e and is set ip in the VCR User tnterfaca In dubbing nrxxJetheVCRmay 
also make a recordng of a bit stream already present on the DAV bus. This alkwvs for dubbing between DVHS-VCRs 
and reception cf other bit streams. There are two display possbilities. Rrst if there is a DSS p)resent in the system, the 
30 DSS may be instnjcted to decode and display the DAV bit stream through the VCR's AVR1 even thought it is not the 
originator of the bit stream. This alk3ws two VCR*s to be hooked up to a single DSS and have the digital playback vkieo 
to be routed through one VCR AV switch. 

[0247] For automatic recording when the VCR record mode is set to digital, a cfigrtal tape is loaded, and there is no 
digital bit stream present on the bus, the VCR initiates a (figrtal recordng upon recG 

r3s command. 

[0248] For DAV bit stream source recording, the VCR initiates a digital recording wHh the default recording devk». 
The VCR instruct the default devk;e to inherit tile DAV bus and begin sending its digital bit stream. The VCR also ask 
the source devk^e to supply relevarrt cof^ protect information. 

40 Step 1 : The VCR sends an Explidt.tnvoke message to cause tfie Default devk^e, DSS, to inherit the DAV data bus 
if the copy protection alkiws for recording. The return value is used to rncficate if the DAV bus was kxtod or the pro- 
gram was co(v protected. If (56) (copy protect variablesXequalXvalueX) 

The command reads as (for DAV transceiver context (04), driver object (02) ) ( if (56) (copy protect variables 
>(43) equals (E8Kvalue)>(Begin(F7)>( inherit (54))F5(delimitoO(da1a channel ( ))(F5 (delimit^X F4 31 F6 26 ) 

45 exit (52) (retum value) ( else getVSalue( ) > ((copy protect variables) ( END (F8) > 

Step 2: The default devk:e, DSS. checks the copy protect modeof the video t)it stream and determines if it is per- 
missft>le to make a copy, tf digital copies are pemiitted then the default devk^e hails for the DAV busw Otherwise the 
corrvnand is rejected. 

50 Thesourcedevk;ernustkeeptrackof the nurnber of receivers rnakingdtgi^ 

from illegal oopie& If the copy protection information changes the source devk;e must determine if the bit stream 
can be copied and act to prevent illegal copies. 

Step 3: The default devk^e, DSS, turns no the DVHS-VCR DAV Bus receiver and instnicts the VCR to go into the 
55 record mode. 

Step 4: The VCR checks the copy protect rnode of the vkJeo bit stream to verify that it is leg^ 
Every five minutes the VCR request copy protect information to insure it e making legal copie& 
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. [0249] For setup of default bit stream source deme, during initial setup, the VCR hails the bas h detehrane what * 
. ctcnnces may act as bit stream sources on the DAV medium. Initially, the VCR the f irut DAV bit stream source device 
it locates as the defoult. The list of DAV bit stream source devices Is used in the program timer event guida 
[0250] The VCR User Interface Is used to detemiine which product is the default The VCR User Interface may update 
5 this list by forcing the VCR to reacquire the DAV bit stream device Infonmtion. During the r&^oquire process the 
default is not changed unless the default device is not found. If the old default device is not found the first DAV bit stream 
source device detected k>ecomes the default. 

[0251] For dubbing (recording when bit stream is already present), the VCR will initiate a dubbing digital recording 
upon receipt of a IR Record command if the VCR is in the digital record mode, a digital bit stream Is already present on 

10 the DAV bus, and a digital tape is loaded. 

[0252] Before recording, the VCR broadcasts to see what is the source device on the DAV Bus and request copy pro- 
tect Infamatioa Every five minutes the VCR request an update of the copy protect infonmatton. 
[0253] The source device must keep track of the number of copies being recorded and protect the bit stream from 
illegal copies. If it is legal to copy the bit stream the source devk^e instructs the VCR to turn on its DAV receiver and to 

IS go into the record mode. Othenwise it instructs the requesting VCR to turn off its DAV receiver and stop renording. 
[0254] ITte error or exceptk>n handling states are as follows^' 

Error State: DAV Bus not available 

Error State: Digrtal bit stream video not being displayed through VCR. 
20 Error State:Copy Protected Bit stream 
Error State: Ho Tape Loaded 

[0255] When a VCR Digital Record command Is received and the VCR does not have a tape loaded the DBS disp^ 
an OSD indk:ating that no tape is loaded. The VCR Is responsSsle for display of the no tape message when an anak)g 
25 recording is requested. 

ACTION: VCR reports no tape k>aded to the DSS 

Error State: Read Only Tape Loaded 

30 [0256] When a record conunand is received arxJ Read Only Tape is toaded the command is rejected and the DSS 
generates an OSD indicating that the tape is a read only. 
ACTION: VCR reports read only tape toaded to the DSS 

Record ^^^:l<e Tape Type Miss Match ^ ' > 

[0257] When a VHS tape Is k>aded and the VCR default recording nrKxie is set to digital and a record command is 
initiated the VCR will inform the DSS that It Is in the reooind nrxxJe, that a anatog ta(^ 

^digital. The DSS will then display an OSD indicating a tape type iTii sn r ia tch arid ask rf the user wants to proceed with 
an anak>g recording. If the user declines then the DSS displays a message incficating what tape format must be k>aded 
40 into the VCR. Else, the DSS sends the VCR a record comntand and sets the record rnethod to ana^ 

ACTION: VCR reports the tape type and default record mode to the DSS. The DSS displays appropriate OSD and upon 
users command initiates an analog recordng. 

[0258] For an immediate analog record event with DAV bus attached, the VCR will initiate an analog recording upon 
receiptof a IR Record command. 
45 [0259] For CEBus automatic recorcfing, when the VCR record rruxie Is set to analog and a tape is k>aded, the VCR 
initiates an anak>g recording upon receipt of an IR or Front Panel Record command. 

[0260] For DSS source recording, the VCR initiates an analog recording with the default recording device. The VCR 
instruct the default device to inherit the DAV bus and be^n sending its digital bit stream. The VCR also ask the source 
devk;e to supply relevant cor^ protect infonnatbn. 

50 

Step 1 : The VCR sends an ExpSdt_lnvoke message to cause the Default devk^e, DSS, to inherit the DAV data bus 
if the copy protection allows for recording. The return value is used to indk»te if the DAV bus was k>ckBd or the pro- 
gram was copy protected. 
If (56) (copy protect variablesXequalXvalueX) 
55 The comrnand reads as := (for DAV transceiver context (04), driver object (02) >( if (56) (copy protect variables 

>(43) equals {E8)(value)>(Begin(F7))( Inherit (54) >F5(delimiter)( data channel ( ))(F5 (defimiter)>( F4 31 F626 ) 
exit (52) (return value) ( else gefValue( ) ) ((copy protect variables) ( END (F8) ) 
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' $tep 2: The default device, DSS, checks the copy prated mode of the videQ bit stre^ and determinesif it is per- 
misstbJe to make a'cdpy. ft digital copies are pHermitted then tH^'defautt dei^ice Halls for the D/Vv bui Cthenwise the 
command is rejected. 

The source de^ must keep track of the number of receivers making digital copies and protect the bit stream 
from illegal copies, tf the copy pratectk>n Informatkxi changes the source device must determine if the bit stream 
can be copied and act to prevent Illegal copies. 

Step 3: The default device, DSS, turns no the DVHS-VCR DAV Bus receiver and instructs the VCR to go into the 
record moda 

Step 4: The VCR checks the copy protect rnode of the vkieo bit stream to verify that ft 

Every five minutes the VCR request copy protect information to Insure it is making legal copies. 

[0261] For setup of default bit stream source deince, during initial setups the VCR hails the bus to determine what 
devices may act as brt stream sources on the DAV medium. Initially, the VCR i^es the first DAV bit stream source d^ce 
it locates as the dsfeult; the Jtet of DAV.bit stream source devicesJs lsgcJ In tt?9 pro-am timer ^en* si^rrfeJ , . al. 
[0262] The VCR User Interlace is used to determine whk;h product is ihe default The VCR User Interfacemay update 
this Istjsy fbrdng the VCR to re-aoqu[re the DAV bit stream device information. During the ronaoquire proce^ the 
default is not c^ianged unless the default device is not found. If the old default clevk;e is not found the first DAV bit stream 
source devk;e detected becomes tiie default. 

[0263] For dutsbing (recording when k>it stream is already present), the VCR will initiate a dubbing anafog recording 
upon receqpt of a IR Record command if the VCR is inihe anatog recced mode and a tape is loaded. 
[0264] The source device must keep track of tfie nunrfoer of copies being recorded and protect the bit stream from 
illegal copies. If it is legal to copy the bit stream the source devfoe ir^tructs the VCR to turn on its DAV receiver and to 
go into tfie record mode. Othenvlse it instructs the requesting VCR to turn off its DAV receiver arxi stop recording. 
[0265] Error or exception handling states are as follows. 

Error State: Copy Protected Bit stream 

Error State: No Tape Loaded 

[0266] When a VCR Digrtal Record cornrnand is received and the VCR does not have a tape foaded the DSS d 
an OSD indicating tfiat no tape is loaded. The VCR is responsible for display of the no tape message when an anatog 
recorcfing is requested. • * t 

ACTION: VCR reports no tape loaded to the DSS 

Error State: Read Only Tape Loaded 

[0267] When a record command is received arxf Read Only Tape is loaded tfie commarKl is rejected arxi the DSS 
generates an OSD indicating tfiat the tape is a read only 
ACTION: VCR reports read only tape foaded to the DSS 

[0268] For an immediate playt>ack rec^est, the VCR wDl initiate a play t>ack of a digital tape upon receipt of a Play 
command when the DVHS-VCR is toaded with a digital tape. After receipt of tfie play command, the VCR will verify that 
a (figital tape is foaded and switch the DSS digital port to receive the VCR input If the DSS is off the VCR turns it to tfie 
ON state. 

ACTION: VCR turns the DSS to the ON state and sets the digital input port to receive data. 

Error State: DSS is in a Previous Scheduled Record Mode 

[0269] tf the DSS is in use to make a recording the DSS returns an error messaga 
ACTION: DSS re^ms an error message that it is unat)le to corrply with the VCR action. 

[0270] Next. gen«Bl cfock update rules, i.e.. specif tc operational rules governing the dock and time update functions 
of the DSS - DVHS interface, will be descrft)ed. 

Initializatfon Cfock Setup 

[0271 ] Upon power up and bus initialization, the VCR tocats t>est time source and request the time and date instant 
variables. 
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[0272] The'^VCR makes an BROADCAST explicit (rM>k^ Unacknowtedged Sennce: If Time Context (05) Real Time 
Object (O2>tim0_source devics!_cls5s - DBS then getArray current time "C". The return result wiii bo FC from norvC SS 
sources, ^1y ckxi( with a DSS derived dock source returns: FE ( Data elemerit) 

If there are no returns then the VCR attempts to kx;ate an alternative CEBus ckKk source by BROADCASTING an 
ExpOdt Invoke Unacknowledged Service: Time Context (05) Clock dass Object (1 D) If time_source 0 0 then getValue 
current Jime: 

ACTION: VCR request return of unit address DSS products on the CEBus and tor the DSS time context dock object 
instance variables current_time, cun^ent date string ar6 day. 

[0273] For automatic time and date setup, the VCR wOl update the time context dock object (02 Real Time) instance 
variat)les "C* (currentjime) "e" (currerrt date string) and "d" (day) upon determination that a power line failure has 
occurred. 

[0274] The VCR will also update the time context dock object (02 Real Time) Instance variables "C (currentjime), 
"e" (cunent date string) and "d" (day) upon successful scheduling of a programmed timer event and receipt of each 
Power ON commarxl from either the IR, front panel or CEBus control channel. 

[0275] . ^ For user initiated time and date upc^e, upon ;Gqu?c! of the user from the VCR setup menu, the VCR will , 
- cqu:^ ^ft D-SS to return the for^i supported 'i&rnj context dock c^ect 2 (Real Tims) i.'stence \^iriabl6S; 
the user CEm poim to a specif ic CEBus ckxik element that he wants to control the V^ 

[0276] Next, bus initialization xipon power up Is descr3>ed. More specifically, the CEBus initialization process to pro- 
vide plug arvj play capabilities is descnl>ed. 

[0277] Allocation of addresses is a significant function of CAL The Node Control Object of the Universal Context is 
responsUe for management of the three types of addresses in the CEBus network. MAC Addresses. System 
Addresses or house codes, and Group addresses. The DSS3 determines its MAC address and house code either stat- 
ically or dynamically. In a dynamic device ttie house code is determined by asking ottier devices wHhin the home for 
their system address, and the MAC address is determined by selecting an address not cunrentty used in tf^ housa In 
a static device, the addresses are not determined by interaction with the home networK but by sorne other n^ 
as user determ'ned or factory preset. 

[P278] This section invoh/es static house code and address setiparxfdesaibes the default House Code a^ 
acquisition used to insure plug and play between the VHS and other CEBus units. 

[0279] The VCR must be able to broadcast messages to ail of the devices on the DAV media (Simplified Digital AA/ 
connector). This is accompGshed by using a MAC address of 0000 along with the house code address of the systera 
All devices must be able to respond to the broadcast MAC address 0000. All un-configureddevk^mustaoqureaMAC 
address. Once acquired, an address nust not be lost during a power interruption. 

[0280] The defoult (factory set) house code is set to the zone address 0001. This address is stored in the EPROM 
memory and must be maintained during a power ir;j:erruption. 

c32Sl I For de^lt addr^ gcn-srsiian, lipon iniiial power ip, the VGFl b y ncui igirred. Tne VCR must acquires a Uriii : 

address by hailing and inform other dwices of its existence. Once acquired, this address is stored in EPROM memory. 

The address must be maintained during a power intemiption. The Unit address is acquired using the haiOng m^tiod. 

[0282] User entered house code and address generation is also possft)le. The User m^ enter the Desired House 

Code from the Setup Menu. Upon setting the Hoira code the devrce can either Hail for a Unit Address or be assigned 

an address. If it is assigned an address it then nust using hailing to insure it is a unique address^ 

[0283] The user may also initiate a reset to a factory preset house code and initiate address generation. That is, the 

User may force the VCR to reset the House Code to 000^ h and re-aoquire a new Unit Address. 

[0284] Dynamic setup concfitions involve the VCR being able to acquire a house zone (also refen^ed to as a house 

code) address and a unique Unit address. 

[0285] The VCR must act as a settaUe Node when acquiring a Hoi^ Code. To acquire a house code, tfie User 
places ttie VCR into a Settable Node state from the setup menu. While in ttiis state the VCR hails for a temporary Unit 
Address and then request the Configuration Master to send its Hoi^ Coda If no house code is obtained the user in 
infbrnried that the Configuration Master has not serit the house code and instructed to 

ess. Generating a unit address occurs once the VCR has obtained a valid House Code. It uses tfte hailing process to 
obtain a unique Unit Address. 

[0286] In response to a time update request from other nodes, the VCR will return its dock value. kx;ated in the Time 
Context (05) Real time Object (02) current timer instant variat)le. to a device upon request 

C (43)* currentjime R/W numeric 

[0287] The Currentjime instant variable contains ttte present kx»I time in ttie VCR Real time Object The data is a 
13 byte numeric: yy_mmjdd_hh_mm_ss_w (year, month, day. hour, minute, second, day of weel^. Stimulus mettKxls 
for initiating a time update are as fbUows. 
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' ..getValu9 (43h) o: Upon tec&pt of getValue the VCR returns th&ASCI! va»ue corresporxllng to the current time 

setValue (45h) o: the run_edft IV is set to zero and a setV^ue method and a valid nunneric value is received. Ihe 
VCR sets the currerrt^posHion IV to the updated valua tf the value is not allcwed an enror message is generated. 

5 

[0288] Ail other methods are ignored and an Enror Message is returned. 

[0289] The next section descrbes aspects of DVHS-VCR initiated playt)ack and recordings. Rrst playback setup, i.e.. 
means of linking the VCR Play function to a digital tut stream decoder or recording devk^e, is descrS>ed. 
[0290] To provkle a default playt>ackdevk:e. the default (factory set) is set to the zone address 0001. This address is 
10 stored in the EPROM memory and must be maintained during a power intenuption. 

[0291 ] Upon initial power up. the VCR is unconfigured. The VCR must perform default playback dence validation, i.a . 
verify that the default devk^e playt>ack devk^e is capat)le of decoding the DAV txjs digitial bitstream. The VCR broad- 
casts for all DAV bus capable deinces. 

[0292] AHernatively, the User may enter the Desired playback target dence. 
IS [0293] Also, the User nriay force the VCR to reset the plavbackdevk:'.^ target to ti^^ 
[0^^] D>riavic^9^7> involves the.following. The VC 

devk^ are DAV capable, acquire DAV Capable address and capabilities information, determine bes^ display device, 
and determine best Dubbing devk^. 

[0295] Next, record setup is desobed. that is, the means of linkirtg the VCR Record function to a cfigital bit stream 
20 provkier devba 

[0296] The default (factory set) is set to the zone address 0001 . The default device is a DSS unit with an address of 
XXXX. This address is stored in the VCR ROM as the default value and upk>aded into EPROM menrxNy upon initial 
power up and when the machine is reset. 

[0297] Default record de^tCB valklation is needed. Upon initial power ip. the VCR is unconfigured. The VCR rmist ver- 
25 ify that the default decoder devk^e is present and capable of decocfing the DAV bus cfigitial bitstream. The VCR broad- 
cast for all DAV bus capable devices. 

[0298] User setup of the playt)ack device Is accomplshed by the User may entering the desired record target devk;e. 
[0299] The User nriay force ttw VCR to reset the record devk:e target to tf)e factory defs^^ 
[0300] As part of dynamk; setup, the VCR nrust be able to acquire a Record Device, determine what devices are DAV 
30 capatile, acquire DAV Capable address and capabiHties information, and determine appropriate bitstream source devk:. 
[0301 ] RF Switch Control is descri>ed next with DSS recording being addressed first In particular, the mearis of link- 
ing the VCR and DSS RF switch functions for displaying a DSS pro-am is descrbed. 

[0302] To provkie a default recorcting devk^e, the default (factory set) is set to the zone address 0001. The default 
device is a DSS unit wHh an address of XXXX. This address ts stored in the VCR ROM as the default value and 

[0303] Ncixt. the means of Gnking the VCR Record function to a dig^ bit stream provkier devk^e is descrfoed as part 
of DSS playt>ack. The ddaiit (factory set) is set to the zone address 0001. The debutt device is a DSS unit with an 
address of XXXX. This address is stored in the VCR ROM as the default value and uploaded into EPROM menrnry 
upon initial power ip and when the machine is reset 

40 [0304] VCR dsplay switch control is descrbed next Rrst. ttienieans of Unking the VCR anafog re 
tions to the DSS are descra>ed as part of the OSD display for anafog recording via the VCR. 
[0305] For default OSD Generation for cfigital recording, the default (factory sel) is set to the zone address 0001 . The 
default devk;e is a DSS unit with an address of XXXX. This address is stored in the VCR ROM as the default value and 
upfoaded into EPROM menwry upon initial power up and when the machirie is reset 

45 [0306] Anottier aspect of the system that will now be descrbed is resource hailing. Hailing is a scheme through whKh 
a de^ gains access to network resources, such as data channels or even its own MAC address Usir^ this scheme, 
a device queries other devices on the network to determine if a particular resource is in use. 
[0307] The general c^e of resource haOing uses the if method to determine if or^e or more other nodes on the net- 
work are using a particular resoirce. The if method tests if an IV in one or vme other nodes contains the desired 

50 resource. If so. the other node(s) return a result with a result code of 8 (Resource in use). 

[0308] A typical example is tiie hailing required to acquire a data channel. To acquire the DAV data channel, a node 
win query the network to see if the DAV bus is in usa To hail for DAV. thefolfowing CAL command is used: 
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042F 5643 E8F431 F601 F7 52 38 F8 

[0309] In the Data Channel Context (04) the DAV transmitter Ot>ject (2F) if EQ 1) BEGIN exit 8 END 

This conrvnarxi is sent to tfie Data Channel Context (04). Data Channel Transmitter object dass (2F). using the local 

House Code, and broadcast Unit Address (0000). The command should be sent with the following protocol servfoes: 
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MT Service Level 



[0310] 

5 APDUMode: Basic Fixed 

APDUType: Condrtionaljnvoke 

NL Service Level 



10 [0311] 



NPDU Type: 
Routing: 
Alicwed Media: 
SRI: 

.BR2: . 



IS 



25 



30 



.35 



40 



45 



rKxi-extended service 

Directory 

All 

As Rec^ired 

•NoHtesd . - • 



DLL Service Level 



20 [0312] 



Service_class: 
DIX service: 
Addressed service: 
IrKdude source: 
Priority: 



Basic 

Unacknowledged 
As required 
No 
Kigh 



[031 3] If one of the receiving nodes is cun'ently using the DAV txjs, the exit method will be executed and will generate 
a conpleted response with the argument 8. incficating to the originating device that the selected k)and is unavailable. 
The response message (FE 38) is ger^erated with an MT_RESULT request primitive from CAL to the Message Transfer 
Qement. Resource haifing requests such as this, sent to the broadcast address, should t>e repeated if a response is 
not received within 1 secorxls (the worst case network round trqp delay). If no response is received on the second 
attempt, also after an 1 second delay, the resouce can t>e assumed to be avaitabla 

[0314] This technique can also t>e used to hail for a Unit Address, House Code, Group Address, or any other value, 
on the network. If hailiiir ftM" a Un:: Address, an abbre;iat3d verdon of hailing technique can t*:^ iic-c - m iCrG u >e s*friess 
being haOed for can be used in the destination address field of the han packet For exarrple, to hail for a Unit Address 
of 0037. the only CAL conrvnand necessary is: 00 01 52 38. This oonrwnarvl is sent.to the kx;al House Coda Urdt 
Address 0037, tfie Node Control Object (01) in the Universal Context (00), to execute the exit method (52) with an argu- 
ment of 8. If any node within the House Code used has Unit Address 0037. it wfll execute the message and return a 
response message (FE 38). The protocol servk:es used should t>e the same as the previous example, except that an 
APDU type of Explicit Jnvoke shouki t>e used. 

[0315] The next section Fists and defines the conteKts associated with the descr3>ed system. 
Universal Context 00 
(Olh) Node (Control Object 

[031 6] This context contains the Node Control Object and is present in all CEBus compliant products. 
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1 

1 


Node Control Object (01) Node Control 




Required storage object of Universal Context 


IV 


R/W 


Type 


Name 


Context Function 


Vf\/ i) 




b 


power 


device power, 0 = OFF, 1 = ON 




R 


c 


manuf name ^ 


manuf product name 




R 


c 


manuf model 


manuf product model 


C{OJ) 


R 


n 


productclass 


Product class number 




R/W 


c 


product_name/location 


location of product in house 




R/W 


d 


systemaddress 


1 6 bit system address 




R/W 


d 


mac address 


16 bit unit address 




tv 


n 


capaDi 1 1 iy_ciass 


n 
0 


, reset 


^ IVW 


b 


reset 


resets device to factory defaults 




R 


d 


context list 


list of used contexts in product 




R/W 


b 


configured 


1 = address configured 


1(69) 


R 


n 


setup 


used during configuration 


u(75) 


R/W 


n 


user feedback 


user interface IV during config. 


<i(64) 


R 


d 


source unit addr 


unit addr. of last received pkt 


e(65) 


R 


d 


source_system_addr 


system addr of last received pkt 


v(76) 


R 


c 


conformance level 


CIC conformance level 


k{6B) 


RyW 


d 


authentication keys 


one or more keys 



30 (02h) Context Control Object 

[0317] This context contains the Node Control Object and is present In all CEBus compliant products. 



02 


Context C 


6si?fax Object ^ ' 


- 1(02) Context Control 




The context control object for this context. 


IV 


R/W 


Type 


Name 


Context Function 


o(6Fh) 


R 


d 


object Jist 


list of objects used in context 
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Medium Transport Context 1 1 ti 

(01ti) Context Control: Context Control Object 02 

[0318] 



01 


Context Control Object 


1(02) Context Control 




The context control object for this context. 


IV 


IVW 


Type 


Name 


Context Function 


o(6Fh) 


R 


d 


objectjist 


list of objects used in context 




02 09 03 11 05 09 OC IC 



(02h) Source Switch: Multi_position Switch Object 09 
[0319] 



02 


Source Switch Object (09) Multi ^position Switch 

Object 




The source switch determines what signal is stored on the tape. 


IV 


R/W 


Type 


Name 


Context Function 


C{43) 


R/W 


n 


current_posttion 


Default = 17(TUNER1) 


n(6E) 


R 


n 


number_positions 


4 


F(66) 


R/W 


n 


list of switch positions 




"54 50 52 312020 2020" 


"33 38" = DAV(38) 


DAV 


"41 56 52 31 20 20 20 20" 


"30 39" = AVRl(9) 


AVRl 


"54 55 4E 45 52 31 2020" 


"31 3r=TUNERl(l7) 


Tuner 1 


"46 52 4F4E 54-20 20 20" . 


"32 32" = PRONTO?) , 


Front Panel 
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^()&"Trangx)rt Mechanism: Medium Transp^ 
[0320] 



03 


Transport Mechanism 


1(11) Medium Transport 




The Transport Mechanism models the VCR tape resource and is responsible for tape 
motion, mode, and type information and states. 


IV 




Type 


Name 


Context Function 


P(50) 


RAV 


b 


pause_mode 


O=not paused 
l=paused 


C(43) 


R/W 


n 


motionmode 


O=stop (default) 
l=record 
2=slow play 
3=play 

4=play badcwards 
5=scan forward 
6 = fast forward 
Tuscan backward 
8 - rewind 


i(69). 


R/W(3) 


n 


index 


0 = index search disabled 
Other mdicates index marks to 
move/play on. Transport will enter 
appropriate mode (play/stop) when 











index mark reached. 


l(6C) 


RAV 


b 


mediumjoad 


0 = empty 

1 = loaded.- 


n(6E) 


- R 


~ b 


non_writeable 


"00 h" = read/write tape 
**0 1 h" = write protected tape 


m(6D) 


R 


n 


medium 


101 =VHS 

102 = SVHS 
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(05h)Trarspart Speed: Multijx>sition Switch Obj^ .^^ 
[0321] 

5 





Transport Speed Object 


(09) Multi jX)sition Switch Object 




The source switch determines record tape speed. 


IV 


R/W 


Type 


Name 


Context Function 


C(43) 


R/W 


n 


cuTrent_j)osition 


Two byes lone; 
Default = 4; 

permissable numeric values are 4, 5, 6, 
and 38. Values are in ASCII format. 


n(6E) 


R 




numba-_positions 


4 


F(46) 


R/W 


n 


list of switch positions - 




*5:i5020 20 20 20 20 20" 


4-SP - 


Standard Play 


"4C 50 20 2020 20 20 20" 


5 = LP 


Long Play 


"45 502020 20 20 20 20" 


6= EP 


Extra Long Play 


"4441 56 20 20 20 20 20" 


38 = DAV 


Digital Audio Video Bus 



25 (09) Counter Object: Counter (k>ntrol Object 1 C 

[0322] A general purpose counter or timer object nrvxiel. Used to nrxxiel an up or down cc^^ 

with count enableAfisaUa Used to count events (count UOM), seconds (elapsed time), etc. Also used to model a timer 

which counts up or down counting units of time (usually seconds) depending on application. 



09 


Counter Object 




|(1C) Counter Object 




The counter object for this context. 




mi 


Type 


Kamo " ' - 


Context Fimctlc:; 


e(65) 


RAV 


b 


count enable 


enables or disables the counter 


u(75) 


R/W 


b 


up_down 


count up = 1 or down = 0 


U(55) 


R/W 


n 


unit5_of_measure 


units of measure of die timer in the 
context selected. 


C(43) 


RAV 


n 


current count 


the current count in count units. 


t(74) 


RW 


n 


target_count 


the tenninal count for current count 
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* Anti-dubbing object 
[0323] 



OA 


Anti-Dubbing Object | (09) multi-state switch 






IV 


R/W 


Type 


Name 


Context Function 


C(43) 


R/W 


n 


CurTent__copy 


30h = copy allowed 
3 1 h = analog copy allowed 
32h - \ analog copy allowed 
33h = 1 digital copy allowed 
34h = no copies allowed 
35h - unknown 


n 




n 

n 






F(46) 


R 






"43 4F 50 59 20 20 20 
20^ 


0 = COPY 


copy allowed 


"414E414C43 4F50 
59" 


1 =ANALCOPY 


analog copy allowed 


"3I414E414C43 50 


2= lANALCPY 


one analog copy 


"3144 4947 43 4F 50 
59" 


3 = lDIGCOPY 


one digital copy 


"4E4F43 4F 50 59 20 
20^' 


4-NCX:0PY 


No copies allowed 


"554E4B4E4F 
57 4E" 


5 = UNKNOWN 


Unknown copy right privilege 



Tiiner Context 12h 

NTSC Tuner on D^HS-VCR 

(Olh) Context Control: Context Control Object 02 

[0324] 



01 


Context Control Object 


(02) Context Control 




The context control object for this context 


IV 


RW 


Type 


Name 


Context Function 


o(6F) 


R 


d 


objcctjist 


list of objects used in context 




03 09 04 09 06 09 07 OA 
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Channel Tuning; Muttij)OSftion Switch Obje^ - 
[0325] 



03 


Channel Tuning 


(09) Multi jx>sition Switch 
Object 




The Oiannel Tunmg Object controls the NTSC hiner selection. 


IV 


R/W 


TVpe 


Name 


Context Fiinctioa 


C(43) 


R/W 


n 


cunent_jx>sition 


IS- 132 channel number, AFT will be 
perfonned 


n(6E) 


R 


n 


nuraberjwsitions 





Band Switch: Multi _jx>sition Switch Object 09 
[0326] 



04 


Band Switch 


(09) Multi_position Switch 
Object 




The source switch determines tuning mode. 


IV 


R/W 


Type 


Name 


Context Function 


C(43) 


R 


n 


current j)ositton 


2=Air/Broadcast mode, 3=CATV mode 


n(6E) 


R 


n 


number_positions 


(32h) . ASCII for value of 2. 
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(G^) Mode Switch Obie(n: Niulti_pos!tjon Sw^ 
[0327] 



06 


Mode Switch Object 


1 (09) Multi-state Sensor Object 




The mode switch object selects tuning modes. 


IV 


R/W 




Name 


Context Function 


C(43) 


RAV 


n 


current_position 


Discription of received incoding mode. 


n(6E) 


R 




number j|)ositions 


4 (34h) 


F(46) 


R 


n 


list of switch positions 


Default = ( 4Ih, 55h, 54h. 4Fh) 


"41 55 54 4F 20 20 20 
20" 


O^AUTO 


Automatic mode selection. 


"4D 4F4E4F 20 20 20 

20" 


1 = MONO 


Mono audio 


! '53 54 45 52 4F20 20 
20" 


2 = STERO 


Stereo audio 


"5341 50 2020 20 20 
20" 


3 = SAP 


SAP audio (MTS) 



(07h) Receive Mode Otsject: Multi_State Sensor (OAh) 
[0328] 



07 


Receiving Mode Object | (OA) Multi-state Sensor Object 




The receiving mode object reports reception of any special incoding mode for the station 
or channel currently tuned. 


IV 


R/W 


Type 


Name 


Context Function 


C(43) 


R 


n 


current^position 


Discription of received incoding mode. 




R 




numU^^_posit!ons 


6 


F(46) 


R 


n 


list of switdi positions 


Defeult = (4Eh, 4Fh, 4Eh, 45h) 


"4E4F4E 452020 20 
20" 


0 = NONE 


No Signal or carrier detected 


"4D4F4E4F 20 20 20 
20" 


I = MONO 


Mono audio 


"53 5445 52 4F 20 20 
20" 


2 = STER0 


Stereo audio 




"53 41 50 20 20 20 20 
20" 


3 = SAP 


SAP audio (MTS) 


"53 41 504D4F4E4F 
20" 


4 - SAPMONO 


SAP audio + Mono 


"53 41 50 53 54 45 52 

4r 


5 = SAPSTERO 


SAP audio + Stereo 
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Video D^y Context 13^ 
01 Context Control Context Control CX>ject 02 
5 [0329] 



01 


Context Control Object 


1(02) Context Control 




The context control object for Video Display Context. 


IV 


RW 


Type 


Name 


Context Function - 


o(6F) 


R 


d 


objectjist 


list of objects used in context 




"02 09" 



15 

02 Source Switch Mutti_position Switch Otsject 09 
20 [0330] 



02 


Source Switch Object (09) Multij>osition Switch 

Object 




The source switch determines what signal is stored on the tape. 


IV 


R/W 


Type 


Name 


Context Function 


C(43) 


R/W 


n 


currentjx>sition 


Default = 17 


n(6E) 


R 




number_positions 


4 


F(46) 


R/W 


n 


list of switch positions 


Default = 9 


"4156 52 3120202020" 


9-AVRl 


AVRl 


"54 55 4E45 52 31 2020" 


17=TUNER1 


Tuner 1 


"46 524F4E 54 20 20 20" 


22 = FRONT 


Front Pane! 



Tlnie Context 05 

40 

[0331 ] Time context prcvides for general time keeping and alann functions. Can send a message when alarm occurs. 
Also provides a general programming capability tied to the time for nrtaintaining timed programmed events. 

Context Control Object 

45 

[0332] The Ck)meDct Control Object for ttieTmfte context indicates ttie presence 

Program Timer Event Objects (03). The eight Program Timer Events have Object numbers AOh to A7h. The objectjist 
variable is gh/en in Hex format where "h" denotes the end of a byta 

50 



01 


Context Control Object 


1(02) Context Control 




The context cono^i object for Time Context. 


IV 


RW 


Type 


Kame 


Context Function 


o(6Fh) 


R 


d 


objectjist 


list of objects used in context 




"02 1D03 1604 1605 1606 1607 1608 1609 160A 16^^ 
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•Real Time Objcict. 



[0333] The Real Time Object holds time for the VCR timer. 

[0334] The current Jime variable "C" holds the present year, montti^day, hour, minute, second and weekday. It Is a 
5 composite of the hh_mm_ss, dd_mm_yy. and day_of_week Ivs as found in the El A 600 Clock Object (1 Dh). The last 
character of currem_tinrie (day of week) Is treated as a bit string: Bit 2^ indices Sunday.2^Monday.... bit 2^ Saturday. 
All other entries are in ASCII. 

[0335] The present year value is exterxJed to four bits to allow for values above year 2000. 

[0336] Example: Wednesay. December 21 . 2011 . at 1 22.-03 pm (13:12:03 hours) is represented as 

10 

•32h.30h,31h.31h, 
31h.32h. 
32h. 31 h. 
31h. 33h. 
75 31h.32h. 

08h^ 

[0337] The run_edit instant variable controls the cfock run and edit functions: binary value for cfock running (=1) or 
20 stopped/edit (=0). The dodc can only be edited rf run_edit=0. 



02 


Real Time Object 




|(IDh) Clock 




The Real Time object keeps the current real time for the Time Context. 


IV 


R/W 


Type 


Name 


Context Function 


K72) 


R/W 


b 


nin_cdit 


l=njn 
0=edit 


C(43) 


R/W 


c 


currentjime(13) 


current yy_mm_dd_hh_nn_ss_w 


1(49) 


R/W 


n 


time_source 

i 


(VCR VALUE=0) 
Possible Values: 
0 = not a source 
l=DBS 
2 Satillite 

3^SenopBox j 
4 = TV 1 



40 

Pro-am Timer Event Objects 

[0338] There are eight Event Timer class Objects in the VCR. 

[0339] The current_status instant variable is used to determine the status of a program timer event object When mak- 
45 ing an appointment the rec^esting node uses the IF m^hod along with the OOh wiM card to determine which Event 
Timer dass object has a curremsteAus=K).(30h). The eventjdata is oonditfo evaluation of current 

status = 0. The remote_hc and reniote_ua instant variable hoM the requesting node's house code and utit address. 
They may be set separately but are generally obtained from the source address fiekis of the received packet 
[0340] The eventjdata contains ail relevant information necessary to set up a recording event The eventjciata may 
50 be cleared using the dear_event instant variable "c" (63h). 
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(03h)- 
(OAh) 


Program Timer Event Object 


(16) Data Memory Class Object 




Used to store timed events for the device containing this context. Each object instance 
stores one timer event 


IV 


R/W 


Type 


Name 


Context Ftmction 


CX43)* 


R(l) 


n 


dirrentstatus 


0 = not scheduled 

1 ~ scheduled 

2 = executing 


h(68)* 


IVW(4) 


d 


remote he 


remote node house code 


u(75)' 


IVW(4) 


d 


remote ua 


mnote node unit address 
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C(63)* 




b 


clcar_cvent 


set to 0 to clear event 

set to 1 to disable clear 

De^h is 1 when event b unscheduled 


5 
10 


p(70) 


RAV 


n 


copyj>rotection 


30h - copy allowed 

3 1 h = analog copy allowed 

(no digital copy allowed) 
32h - 1 analog copy allowed 

(no digital copy allowed) 
33h - 1 digital copy alk)wed 

(analog copy allowed) 
34h - no copies allowed 
35h = unknown 




m (6D) 


R 


n 


timcr_object_id 


30 33 hex - object 03h 
"30 34 "hex- object 04h 


IS 










"30 35 "hex- object 05h 
30 36 hex - object 06h 
"30 37 •'hex- object 07h 
"30 38 "hex- object 08h 


20 










"3039 "hex- object 09h 
"31 30" hex- object OAh 


n (6E) 


R 


n 


ttmer^nuniber 


"^30 3 1 " hex = object 03h 
"30 32" hex- object 04h 
"30 33"hcx = objea05h 


25 










"30 34" hex - object 06h 
30 35 hex = object 07h 
30 Jo hex — object 08n 
30 37^ hex — Object u9n 

"30 38" hex- object OAh 




t(74) 


R 


d 


event^conflict 


timer_number values that conflict with 
scheduled event 

Is empty if there are no conflicts. Up to 


itU 










seven bytes long. 




c(65)» 


R/W 


d 


event data 


DnnnLnTnRJAM 




D = starts 


event 




month (1st byte) =01h- 


OCh (1-12) 




(4 bytes) 






day (2nd byte) -Olh- 
hour (3rd byte) =00h- 
minute (4th byte) =00h- 


IFh (1-31) 
18h (1 -24) 
3Bh (0 - 59) 


L - cenguH' cve»U 
(2 bytes) 


hoiirs(5thtbyte)00h- I8h (l-24hcurs> 
minutes(6th byte) OOh - 3Bh (0-59) 




T - Tuner Channel 
(2 bytes) 


(7th & 8th bytes)0Q2h - 3E7h (2-999) 




R= Repeat Condition 


(9th byte) 




40 








OOh -onetime event; 
Olh - daily event; 












02h = weekly event; 
03h - monthly event; 

04h = all weekday event (tapes all weekdays) 


45 


1 = AV Source 




(lOdibyte) 
26h = DAV(38); 












09h-AVRl{9); 












nh -Tuner 1(17); 
16h -Front Panel (22) 




50 


A = Audio 




(lldibyte) 
Olh-MoDo; 












02h = Stero; 












03h = S^; 
04h - S^miono 
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R = Record Speed 


{12th byte) 




04h 


= SP: 




05h 


= SD; 




06h^ 


= EP; 




XX 


= Digital 



note: event_conflict IV: This IV contains the timer^numbers of object that 
conflict with the event_data IV values stored in the Object and that do not have 
the same remote_ua and rcmote_hc IV values. The object assumes that Program 
Timer Event Objects with the same remote_ua and remote he IV values are 
from the-same remote device and that -he ifemote device detects its own * 
conflicts. 
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P§ta Channel pAV pus) Context (04h) . . 
01 Context Control: Context Control Ot)ject (02h) 
5 [0341] 



01 


Context Control Object 


(02) Context Control 




The context control object for DA V Bus Context. 


IV 




TVpe 


Name 


Context Function 


o(6Fh) 


R 


d 


objectjist 


list of objects used in context 




02 03 03 04 



IS 



2E Dave Data Chann^ Receiver: Data Channel Receiver (03h) 

20 

[0342] 



2E 


DAV Bus Data Channel Receiver 


1 (03) Data Ch. Receiver 




The TP channel receiver object for DAV Bus Context. 


IV 


R/W 


Type 


Name 


Context Function 


m(6D) 


R 


n 


medium 


DAV= (8)"38h" 


C(43) 


R/W 


d 


current_channel 


Current received channel numt>er. 

= 1 when receiving from bus. 
"C^ = 0 when off the bus. 


0(44) 


R 


d 


default channel 


Default channel is ^0 1 h*" 



2F Dave Data Channel Transmitter: Data Channel Transnvtter(04h) 

40 [0343] Data channel transmitter object establishes a transmitter connection to a data channel(s) on a specffic 
medium. TTie medium for the transmitter is fixed t)y the product for a particular instance of this object The transmitter 
gains permission to transmit on the desired channel or band. An emx- status is retumed if the object is not capable of 
using the channel requested. 



2F 


DAV Bus Data Channel Transmitter 


1(03) DataCh. Receiver 




The TP channel transmitter object for DAV Bus Context 


IV 




Type 


Name 


Context Function 


m(6D) 


R 


n 


medium 


DAV- (8)"38h" 


C(43) 


R 


d 


current_channel 


Current received channel number. 
C = 1 when inherits bus. 
Set = 0 when disinherits bus. 


D(44) 


R 


d 


defau]t_channel 


Default channel is^'Olh*' 
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Claims 

1. A method of operating a video recofding apparatus in one of a digital recording nrxxJe and an analog recording 
. mode, tfw method comprising: 

a. receiving one of a digital video bit stream for recording in said cfigital recording mode and a corresponding 
analog video signal for recording in said analog recording nrxxJe; 

b. recording said digital video bit stream in said digilal recording nxxie; and 

c. switching to said analog recording mode for recording said corresponding analog video signal in response 
to a fault concfition. 

2. The rnethod of daim 1 further coniprising the step of indicating 

3. The method of daim 2 wherein said cGgital video brt stream includes copyright inlbmftation and wherein said step of 
switching to said analog recording nxxie occurs in respor.r.d to said copyright information. > 

4. The method of daim 3 wh^ein said step of switching to said analog recording mode occurs in response to receiv- 
ing a user initiated command responsive to said irxlicated fault condition. 

5. The method of daim 2 wtierein said step of switching to said analog recording mode occurs in response to an ana- 
log recording media being loaded into the video recording apparatus. 

6. The method of daim 5 wherein said step of switching to said analog recording mode occurs in response to receiv- 
ing a user initiated command responsive to said irxiicated fault condition. 

7. The method of daim 2 furth^ comprising the step of canceling said digital recording in response to receiving a user 
initiated command responsive to said indicated fault condition. 

& The method of daim 1 wherein said step of switching to said analog recording mode occurs in response to said 
digital video bit stream being absent while said video recording apparatus operates in said digital recording mode. 

9. The method of daim 1 wherein said recording apparatus is initialized to operate in a delay operating mode in 
response to a predetermined event for a second program, said recordng apparatus pre-empting the recording of a 
first program to record the secorxJ program 

1 0. A method of error recovery for a video recording apparatus capable of recording in one of a digital recording mode 
and an analog recorcfing mode, the method comprising: 

a. initializing the video recording apparatus to operate in a delay operating mode; 

bL receiving one of a digital video t>rt stream for recording in said digital recording nxxie arxi a corresponcfing 
analog video signal for recording in said analog recording nrxxle; 

c. recordng said digital video bit stream in said digital recording nxxie in response to first copyright information 
received from an electronic program ^ide; arxl 

d. switching to said analog reccKcing rrxxJe for recording said corresponding analog video signal in response 
to second copyright information received in said digital video bit stream. 

1 1 . The method of daim 1 0 wherein said analog video signal arxl digital video brt stream are received from a receiver 
and further comprising the step of disabling the generation of said cfigital video bit stream so said recording appa- 
ratus only receives said con-esporxiing analog video signal. 

12. The method of daim 10 further comprising the step of indicating to a user that the event programmed in said del^ 
operating nxxie may not be recorded because said first copyri^ information is not available. 

13. The method of daim 11 wherein said step of recording is canceled in response to a user's indication that an analog 
recorcting is not desired. 

14. The method of daim 13 further comprising the step of indicating to a user that said video reoorcfing apparatus is 
presentiy operating in a playback mode and ttiat said digital video stream will not be recorded. 
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15.^ A method of operating a video recording. apparatus in one of a digrtal recording mode and ah analog recording 
mode, the method comprising: 

a. receiving one of a di^ptaA video bit stream for recording in said digital recording mode and a corresponding 
analog video signal for recording in said analog recording mode; 
kx selecting said digital recordng mode; 

c. detecting a status of said video recording apparatus, said status having one of a no-fault condition and a fauH 
condition; 

d. recording said digrtal video bit stream in said digrtal recording mode in response to said no-fault condition: 
and 

a switching from said digital recording mode to said analog recording mode ior recorcfing said corresponding 
analog video signal in response to said fault condition. 
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FIG. 5 
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FIG. 8 
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FIG. 9 
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